
P

∂P

P

P

vi v0

v0

vi v0
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v0

vi

v0
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d

dij = (vi, vj)

vi ∈ R3 Rm m

vi �→ vi∗ ∈ Rm �vi∗ − vj∗�2
dij

p

λi(p), i = 1, ..., n p
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n

p �→ p∗ =
�

i λi(p)vi∗ p q

d̂(p, q) = �p∗ − q∗�2

p q vi∗

p∗ =
�

i λi(p)vi∗ q∗ =
�

i λi(q)vi∗

d̂2(p, d) = �p∗ − q∗, p∗ − q∗�

= �
�

i

(λi(p)− λi(q))vi
∗,
�

j

(λj(p)− λj(q))vj
∗�

=
�

i,j

(λi(p)− λi(q))(λj(p)− λj(q))�vi∗, vj∗�
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= (
−→
λ (p)−−→

λ (q))TA(
−→
λ (p)−−→

λ (q)),

−→
λ (p) = (λ1(p),λ2(p), ...,λn(p))

p A

aij = �vi∗, vj∗�Rm

vi p

d̂(vi, p)

A

D

Dij = d2(vi, vj) I

J = I − 1

n
−→
1
−→
1

T
,

−→
1

A = −1

2
JDJ.

d̂

d

d̂
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d̂

wi =
1

ri

�

t�vi

µi,t.

v0 wi

vi

µi,t vi v0

ri r̂i

r̂1

vi v0

λ̂i, i = 1, ..., n

n�

i=1

λ̂ivi = v0 + �.

�

d

�

�

� =
n�

i=1

ωivi,
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ωi, i = 1, ..., n

�

n�

i=1

λ̂ivi = v0 +
n�

i=1

ωivi ⇒
n�

i=1

λ̂ivi −
n�

i=1

ωivi = v0 ⇒
n�

i=1

(λ̂i − ωi)vi = v0.

Wi = λ̂i − ωi, i = 1, ..., n.

�
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