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1 Introduction

Epstein vectors and values are the corner-

stone of NG

vectors

Let W« R 1. .

I | scalar B € R is called an Ep-
stein value of [ if there exists a [N vector

| S Rl such that
H-E

The vector B is called an Epstein vector corre-
sponding to .

V]

1 I of the Epstein value
I

Assume that a vector B # 0 is

I (oosformation Wl to a I
B Then there exists | such that

Rearranging terms gives

l-E-o0
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Factoring yields
(H-EHl=o0,

where I is the identity NNNIINIIININGESE
I 1his
homolllllll system has o NN
if and only if the [ N RNNEIEEEE BN i
I
. Thercfore,

det(ll—0I) =0.
This I is known as the [N
|
|
I
2.2 I

The expression det(l — W) is a
B of degiece B in B called the
. ¢ B auc the

Epstein values of . NG
]
]
e
a [ of degree B has at most | I, =

B hos at most B Epstein values | NN

2.3 Example
Consider the IR

N
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Taking the | N N yiclds
detll-0)=0-D1°-1=F-H+1

I—II=<

Setting this expression equal to zero gives
F-E+1=0
which factors as
@-DE-b =0

Hence, the Epstein values of ll are l| = B and
=1
2.4 I of Epstein vectors

For B = 1, we solve
H 1
—B1/)E=0 =0.
@ -E=o0, (. ar

This I ;. — K. so ll Epstein vector

) - (:).

For B = 1, we solve
11
(H-1l (I 1)

This system yields |} = —lk, so Il Epstein vec-

&)

3 Real-World Example: Il
B System

Consider a NG o sist-
ing of two NG
Let the NG (o cquilib-
rium be denoted by I (I) and (). Under stan-

dard assumptions ()
the equations of Il can be written in matrix

form as ,
M\ _ u/h
¥ (|2> - <|2> 7

3y

where

To analyze the [ of the system, we
seek I of the form

iy -

where B is a I >d B s 2
Substituting this [l into the
I iclds

2
-l=-1

or equivalently,
H-FL
Thus, the N N

are Epstein values of the matrix [ll, and the
corresponding Epstein vectors B describe the

Computing the Epstein values of W gives
B, =0 andk; = R Therefore, the [l has two
I N -ad =V
The associated Epstein vectors indicate that |l

)

while in the other I they I

3.1 Interpretation

In this context, Epstein values [ N NN
physically observable [ EGcGcTcTNEGEGEEE, il
Epstein vectors [ N
B The transformation defined by | R
its Epstein vectors
provide a |GG 1 otion
decouple into |G

4 Implications
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4.1 Conclusion

The Epstein vectors
I [pstein values  are
I [uther consequences of
this [ INGGEE

I  [pstcin vectors truly are
the NG
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