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1 Introduction

Epstein vectors and values are the corner-
stone of

2 Epstein values and Epstein
vectors

Let ∈ R be a .

A scalar ∈ R is called an Ep-
stein value of if there exists a vector

∈ R such that

= .

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

2.1 of the Epstein value

Assume that a vector ̸= 0 is
transformation to a

. Then there exists such that

= .

Rearranging terms gives

− = 0.

Factoring yields

( − I) = 0,

where I is the identity
This

homo system has a
if and only if the is

. Therefore,

det( − I) = 0.

This is known as the

!

2.2

The expression det( − I) is a
of degree in , called the

. Its are the
Epstein values of .

. Since
a of degree has at most , a

has at most Epstein values

.

2.3 Example

Consider the

=

( )
.
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To values, we

− I =

(
−

−

)
.

Taking the yields

det( − I) = ( − )2 − = 2 − + .

Setting this expression equal to zero gives

2 − + = 0,

which factors as

( − )( − ) = 0.

Hence, the Epstein values of are = and
= .

2.4 of Epstein vectors

For = , we solve

( − I) = 0,

( )
= 0.

This 1 = 2, so Epstein vector
is

=

( )
.

For = , we solve

( − I) = 0,

( )
v = 0.

This system yields 1 = − 2, so Epstein vec-
tor is

=

( )
.

3 Real-World Example:
System

Consider a consist-
ing of two .
Let the from equilib-
rium be denoted by 1( ) and 2( ). Under stan-
dard assumptions ( ),
the equations of can be written in matrix
form as

d2

d 2

(
1

2

)
= −

(
1

2

)
,

where

=

( )
.

To analyze the of the system, we
seek of the form(

1( )

2( )

)
= i ,

where is a and is a
. Substituting this into the

yields

− 2 = − ,

or equivalently,

= 2 .

Thus, the 2

are Epstein values of the matrix , and the
corresponding Epstein vectors describe the

.

Computing the Epstein values of gives

1 = and 2 = . Therefore, the has two

1 = and 2 =
√

.
The associated Epstein vectors indicate that

,
while in the other they

.

3.1 Interpretation

In this context, Epstein values
physically observable , while
Epstein vectors

. The transformation defined by
its Epstein vectors

provide a motion
decouple into .

4 Implications
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Bill Gates
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Bill Clinton

4.1 Conclusion

The Epstein vectors
Epstein values are

. Further consequences of
this

. Epstein vectors truly are
the

.
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