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∇Ŵ j
m =

[
∂Ŵ j
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∏K
k=1

∏
xj∈Ck

p θ(θ · xj)
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log p̂ θ
k (θ · xj)−
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xj∈Ck

log p̂ θ(θ · xj) 6��=8
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xj∈Ck

pm−1,k(xj)fmk(θ · xj)∏K
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θm = argmaxθ

K∑
k=1

∑
xj∈Ck

[log fmk(θ · xj)− log fm(θ · xj)] 6���8

�����

fmk(θ · xj) =
p
(θ)
k (θ · xj)

p
(θ)
m−1,k(θ · xj)

fm(θ · xj) =
p(θ)(θ · xj)

p
(θ)
m−1(θ · xj)

H� �
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��� ��� 	�
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∑
xj∈Ck

log fm(θ · xj) =
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j=1

log fm(θ · xj) 6��%8
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��� ����+ θk k < m� �������
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� �� ��
�� �
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x
′
= h(x) = A−1t(Ax)
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� ��	
	
�� �
	�
* ���� 	�
	

z = Ax =

(
θ · x
A∗x

)


�� t 
� �
��� -$

t(zj) =

{
γ(zj) j = 1
zj j > 1

γ(.) 
� 
 ����	��
� 	�
��#���
	
�� 	�
	 ������� 	�� �
�	
��	
�� -�	����
��
���� 
� �
���	
�� θ� A	 
� ��,��� -$

γ(z1) = Q−1(Fk(θ · x))

#�� �
�� ��
�� k+ 
�� Q−1 
� 	�� ��# ����������
�� 	� 	�� ������ ����
	$
#���	
�� q 
�� Fk 
� 	�� �
��
�
� ��# �# θ · x #�� ��
�� k� �����

x
′
= h(x) = A−1

(
Q−1(Fk(θ · x))

A∗x

)

�(
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H� �
��

F (θk + sk) = F (θk) + g(θk)︸ ︷︷ ︸
gk

sk +
1

2
sTkHksk + . . .

g(θk + sk)︸ ︷︷ ︸
gk+1

= gk +Hksk + . . .

sTk (gk+1 − gk) ≈ sTkHksk 6���8

�����+ gk = ∇F (θk) 
�� Hk = ∇2F (θk)+ 	�� ����

� �
	�
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	 θk� A� :�
�
/
���	�� ��	���� �� �
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	 �
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-$ Bk� ��� ��
��� �
���	
�� pk 
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��� #��� 	�� �
��
� �$�	�� 1=2

Bkpk = −gk 6���8

.��
��$+ B0 = I 6	�� 
���	
	$ �
	�
*8 
�� �� ���� 
� ���
	
�� #�����
 #��
B �
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Bk+1 = Bk + Uk

����� Uk 
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 ��� �
�� ���
	� �
	�
*� J�,��

sk = θk+1 − θk = αkpk

yk = gk+1 − gk

�=
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����*
�
	� 	��
����
	��� �# F 
���� sk 
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Bk+1sk = yk 6���8
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Bφ
k+1 = Bk − Bksks

T
kBk

sTkBksk
+

yky
T
k

yTk sk
+ φk

(
sTkBksk

)
wkw

T
k

����� φk ∈ [0, 1]� ���� ��
�	
�
� 
�� ���� 	�����	
�
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Bk+1 = Bk − Bksks
T
kBk

sTkBksk
+

yky
T
k

yTk sk

A# pk 
� �-	

��� #��� 6���8 �� �
�� Bksk = −αkgk 
�� 	�� 0�D #�����

-������

Bk+1 = Bk +
gkg

T
k

gTk pk
+

yky
T
k

αkyTk pk
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yTk sk > 0

A	 
� 
����	
�	 	� ��	� 	�
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p(t)dt = F (x) 6��=8
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 ����	
�� 	� 6��=8 
� #���� 
� 
 ��	
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min
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Ω(p) s.t. ||Ap− Fl|| < εl εl > 0, εl → 0 6���8
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� 	�� ���
�� �# εl� "������ �������� 	��
�������� ������+ ����� εl ������ -� ������ 	� ��,�� 
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minΩ(p) = (p, p)H s.t.

∣∣∣∣Fl(x)−
∫ x

−∞
p(t)dt

∣∣∣∣
x=xi

= σl 1 ≤ i ≤ l
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minΩ(p, p) =

l∑
i=1

βiKγl(xi, t) 6���@8

s.t.

∣∣∣∣∣Fl(x)−
l∑

j=1

βj

∫ x

−∞
Kγl(xj , t)dt

∣∣∣∣∣
x=xi

= σl 1 ≤ i ≤ l
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F 1
l (x) =

{
k
l
+ 1

l
x−xk−τk/2

τk
x ∈ [xk − τk/2, xk + τk/2)

k
l

x ∈ [xk, xk+1) 
�� x /∈ [xk − τk/2, xk + τk/2)
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minΩ(p, p) =
l∑

i,j=1

βiβjM(xi, xj) 6���%8

s.t.

∣∣∣∣∣F 1
l (x)−

l∑
j=1

βj

∫ x

−∞
L(xj , t)dt

∣∣∣∣∣
x=xi

= σl 1 ≤ i ≤ l

βi ≥ 0 i = 1, . . . , l
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p(t) =
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i=1

βiL(xi, t) 6����8
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