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1. (20 points) ^�fj [� a, b, c, d, θi �E7/�� v �&��iAZ%V:℄!�?l�

(1) y(t) = θ1 + θ2t + et,

(2) y(t) = θ1 + θ2t + et + 2cos(t),

(3) y(t) = θ1 + θ2t +
1

θ3
t2 + v(t),

(4) y(t) = θ1 + θ2t + θ3 + et + v(t).

(5) y = ax2 + bx + c + d ln |x| + d,

(6) y = ax2 +
x

b
+ c + d ln(|x| + 1),

(7) y = ax2 +
x + 1

b
+ ec cos(x/π),

(8) y = ax1 + bx2 + · · · + cxn + v,

(9) y = ax1 + bx2 + · · · + cxn + d + v,

(10) y = ax1 + bx2 + · · · + cxn + dx1x2 · · · xn + v,

(11) y = ax1 + bex2 + · · · + πc sin(xn) + v,
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(12) y(t) = ax1(t) + bx2(t) + · · · + cxn(t) + dx1(t)x2(t) · · · xn(t) + v(t).

2. (20 points) ^�fj [� θi �E7/�� v �&��iAZ%V:℄!�?l�
(1) y(t) = θ1 + θ2t + θ3e

t + 1.

(2) y(t) = θ1u(t) + θ2u
2(t) + · · · + θmum(t) + v(t).

(3) y(t) = θ1u(t − 1) + θ2u
2(t − 2) + · · · + θnun(t − n) + v(t).

(4) y(t) = θ1y(t − 1) + θ2y(t − 2)y(t − 3) + θ3u(t) + θ4u(t − 1) + v(t).

(5) y(t) + θ1(t)y(t − 1) + θ2y(t − 2) = θ3u(t − 1) + θ4u(t − 2) + v(t).

(6) y(t) + θ1(t)y(t − 1)y(t − 2) = θ2(t)u(t − 1) + θ3(t)u
2(t − 2) + v(t).

(7) y(t) + θ1 sin(t/π)y(t − 1) = θ2u(t − 1) + θ3 cos(t) + v(t).

(8) y(t) + θ1(t)y(t − 1)y(t − 2) = θ2(t)u(t − 1) + θ3(t)u
2(t − 2) + v(t).

(9) y(t) = au2(t) + bu(t) + 2c + d sin
( t

π

)

.

(10) y(t) = a1y(t − 1) + a2y
2(t − 2) +

1

b0
[u(t) + b1u(t − 1)].
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3. (20 points) ^�fj �zg AR ?lC
y(t) + ay(t − 1) + by(t − 2) + cy(t − 3) = v(t),℄B {y(t)} ��7'1s%� {v(t)} �&}9�2C σ2 ℄)K�&�s%�℄!�?lC
y(t) = φT(t)ϑ + v(t).

• iAjRd# φ(t) 5/�d# ϑ ℄#KÆ�
• iA ϑ ℄�H�;Xez<"WÆ (�w6qC L).

• iA ϑ ℄b>Xez<!�'|�

4. (20 points) ^�fj ��℄3?b� (FIR) ?lC
y(t) = b1u(t − 1) + b2u(t − 2) + b3u(t − 3) + 4 + v(t),℄B {y(t)} ��7'1s%� {v(t)} �&}9�2C σ2 ℄)K�&�s%�℄!�?lC
y(t) = ϕT(t)θ + v(t).

• iAjRd# ϕ(t) 5/�d# θ ℄#KÆ�
• iA θ ℄�H�;Xez<"WÆ (�w6qC L).

• iA θ ℄b>Xez<!�'|�
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5. (10 points) ^�fj �zg MA ?lC
y(t) = v(t) + d1v(t − 1) + d2v(t − 2) + d3v(t − 3),℄B {y(t)} ��7'1s%� {v(t)} �&}9�2C σ2 ℄)K�&�s%�℄!�?lC
y(t) = ϕT(t)θ + v(t).

• iAjRd# ϕ(t) 5/�d# θ ℄#KÆ�
• iA θ ℄b>))Xez<!�'|�
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6. (10 points) ^�fj �
P−1(t) = P−1(t − 1) + ϕ(t)ϕT(t), ‖ϕ(t)‖2 ≥ 0, ϕ(t) ∈ R

n,

P (0) = In, In C n gUF2� 6=�Z�Æ
(1) P (t)ϕ(t) =

P (t − 1)ϕ(t)

1 + ϕT(t)P (t − 1)ϕ(t)
.

(2) ϕT(t)P (t)ϕ(t) ≤ 1.

(3) P (t − 1)ϕ(t) =
P (t)ϕ(t)

1 − ϕT(t)P (t)ϕ(t)
.

(4) ϕT(t)P 2(t)ϕ(t) ≤ ϕT(t)P (t)P (t − 1)ϕ(t).

(5)

∞
∑

t=1

ϕT(t)P (t)P (t − 1)ϕ(t) < ∞.

(6)

∞
∑

t=1

ϕT(t)P 2(t)ϕ(t) < ∞.
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——2007 N�2 —- �!�_��	�{�w (A w)23 1 2 3 4 5 6 U�\�
1. (20 points) ^�fj ��g ARX ?lC

y(t) + ay(t − 1) = bu(t) + v(t),℄B {u(t)} 5 {y(t)} �$��7℄V:�x5�As%� {v(t)} �&}9�2C σ2 ℄)K�&�s%�℄!�?lC
y(t) = ϕT(t)θ + v(t).

• iAjRd# ϕ(t) ℄#KÆ�iA"W/�d# θ = [a, b]T ℄b>Xez<'|�

• m�*�� t ≤ 0 �� y(t) = 0, u(t) = 0, v(t) = 0, �w6qC L,

Y L :=











y(1)
y(2)

...
y(L)











∈ R
L,

Y L = HLθ + V L./�d# θ ℄�HXez<"WC
θ̂LS = (HT

LHL)−1HT

LY L.GÆQC/�d# θ ℄�H�;Xez<"W'|�fiAjRv2 HL ℄#KÆ�&�d# V L℄#KÆ�
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2. (15 points) ^�fj ��g�℄3?b� (FIR) ?lC
y(t) = bu(t) + v(t),℄B {u(t)} 5 {y(t)} �$��7℄V:�x5�As%� {v(t)} �&}9�2C σ2 ℄)K�&�s%�iA"W/� b ℄b>Xez<'|5�H�;Xez<"W'| (�w6qC L).

3. (15 points) ^�fj
• �6v2hM�Æ

(A + BΛC)−1 = A−1 − A−1B(Λ−1 + CA−1B)−1CA−1,℄B A ∈ R
n×n 5 Λ ∈ R

m×m �M� B ∈ R
n×m 5 C ∈ R

m×n (��2�

• %a}Æv2hM�Æ�� P−1(t) = P−1(t−1)+ϕ(t)ϕT(t) ^Æ"�℄hM�℄B� ϕ(t) ∈ R
n,�&v2�M�
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4. (20 points) ^�fj � CARARMA ?l
A(z)y(t) = B(z)u(t) +

D(z)

C(z)
v(t)℄Xez<!�#KÆC

y(t) = ϕT

0 (t)θ + v(t),fiA ϕ0(t) 5 θ ℄#KÆ�℄B�F'R z−1 ℄vÆC
A(z) = 1 + a1z

−1 + b2z
−2 + · · · + anaz−na ,

B(z) = b1z
−1 + b2z

−2 + · · · + bnb
z−nb ,

C(z) = 1 + c1z
−1 + c2z

−2 + · · · + cncz
−nc ,

D(z) = 1 + d1z
−1 + d2z

−2 + · · · + dnd
z−nd .
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5. (15 points) ^�fj ��AP2=lY}?l
y(t) =

B(z)

A(z)
u(t) + D(z)v(t)℄Xez<!�#KÆC

y(t) = ϕT

0 (t)θ + v(t),fiA ϕ0(t) 5 θ ℄#KÆ��N"W/�d# θ ℄ (�mnb>W'℄) b>Xez<'|�℄B A(z),
B(z) 5 D(z) ℄k�8}2�� u(t) 5 y(t) ��1℄�x5�A�w� v(t) �(�1)K�&��
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6. (15 points) ^�fj �
P−1(t) = P−1(t − 1) + ϕ(t)ϕT(t), ‖ϕ(t)‖2 ≥ 0, ϕ(t) ∈ R

n,

P (0) = In, In C n gUF2� 6=�Z�Æ
(1) P (t)ϕ(t) =

P (t − 1)ϕ(t)

1 + ϕT(t)P (t − 1)ϕ(t)
.

(2) ϕT(t)P (t)ϕ(t) ≤ 1.

(3) P (t − 1)ϕ(t) =
P (t)ϕ(t)

1 − ϕT(t)P (t)ϕ(t)
.

(4) ϕT(t)P 2(t)ϕ(t) ≤ ϕT(t)P (t)P (t − 1)ϕ(t).

(5)

∞
∑

t=1

ϕT(t)P (t)P (t − 1)ϕ(t) < ∞.


