
附录

正文中式(1)∑
M

m=1
∑
Nm

i=1
∑
K

k=1
sik(f (xm

i )-μm
k )2 = ∑

M

m=1

(Xmwm)TL(Xmwm)的推导过程.

公式中一些字母的表达如下所示:

F(Xm)=Xmwm = [f(xm
1),f(xm

2),…,f(xm
Nm

)]T,

Xm = [xm
1 ,xm

2 ,…,xm
Nm

]T,

W = [w1,w2,…,wM],

Um = [μm
1 ,μm

2 ,… ,μm
K]T =s1F(Xm),

Q= [num1,num2,…,numK],

L=E-2ss1+sT
1Qs1,

size(s)=NmK,size(s1)=KNm,

s1(k,:)=s(:,k)
numk

.
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证明等式的左边等于等式的右边:

J(W)= ∑
M

m=1
∑
Nm

i=1
∑
K

k=1
sik (f(xm

i )-μm
k )2 =

∑
M

m=1
∑
Nm

i=1
∑
K

k=1
sik [f2(xm

i )-2(f(xm
i )μm

k )+(μm
k )2]2 =

∑
M

m=1
∑
Nm

i=1
∑
K

k=1
sikf2(xm

i )-2∑
M

m=1
∑
Nm

i=1
∑
K

k=1
sikf(xm

i )μm
k +∑

M

m=1
∑
Nm

i=1
∑
K

k=1
sik (μm

k )2 =

J1(W)+J2(W)+J3(W),
分别对J1(W),J2(W),J3(W)进行推导:

J1(W)= ∑
M

m=1
∑
Nm

i=1
∑
K

k=1
sikf2(xm

i )= ∑
M

m=1
∑
Nm

i=1
f2(xm

i )∑
K

k=1
sik = ∑

M

m=1
∑
Nm

i=1
f2(xm

i )=

∑
M

m=1
F(Xm)TF(Xm)= ∑

M

m=1

(Xmwm)T(Xmwm),

J2(W)=2∑
M

m=1
∑
Nm

i=1
∑
K

k=1
sikf(xm

i )μm
k =-2∑

M

m=1
F(Xm)TSUm,

J3(W)= ∑
M

m=1
∑
Nm

i=1
∑
K

k=1
sik (μm

k )2 = ∑
M

m=1
∑
K

k=1

(μm
k )2∑

Nm

i
sik =

∑
M

m=1
∑
K

k=1
numk (μm

k )2 = ∑
M

m=1

(Um)TNUm,

J(W)=J1(W)+J2(W)+J3(W)=

∑
M

m=1
F(Xm)TF(Xm)-2∑

M

m=1
F(Xm)TsUm +∑

M

m=1

(Um)TQUm =

∑
M

m=1

[F(Xm)TF(Xm)-2F(Xm)TsUm +(Um)TQUm]=

∑
M

m=1

[(Xmwm)T(E-2ss1+sT
1Qs1)(Xmwm)]=

∑
M

m=1

[(Xmwm)TL(Xmwm)].

得证.


