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The Setting
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The Structure of f

1. purely quadratic:  f y Q y y( ) ( , )= ,

with

Q x y x Q y x Q y x Q
n

y( , ) , , , ,..., ,= 



1 2

2. f C C: →

(a).  Q p q i p q
i
( , ) , ,≥ 0 for each 

(b).  Q p q p qi
i

n
( , ) ,=

=
∑ 1

1
 for each 



Example, Structure of f
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Background from Tjon Wu

u t x x t( , ) %=  with energy  at time 

∂
∂
u

t
t x P y z x u t y u t z dy dz

u t x u t y dy

P y z x u t y u t z dy dz

u t x

( , ) ( , | ) ( , ) ( , )

( , ) ( , )

( , | ) ( , ) ( , )

( , )

=

−

=

−

∞∞

∞

∞∞

∫∫

∫

∫∫

    

                                

               

                               

00

0

00

X L

C u L u u s ds

Q u v P y z x u y v z dy dz

= ∞

= ∈ ≥ =







=

∞

∫

∫∫

1

1

0

0

0 1

( , )

: ( )

( , ) ( , | ) ( ) ( )

 and 

    



Logarithmic Norm:
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Theorem [Dahlquist]:

If A is a n n×  real matrix then, with

respect to the l1 norm,
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Theorem [Martin]:

If u v and  are solutions to ′ =y g y( ) ,

| ( ) ( )| | ( ) ( )| .( )u t v t e u v tg t− ≤ − ∀ ≥µ 0 0 0 
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Theorem:

µ( )f ≤ 1 ⇒ ∃ ∈ ω C  such that

limt→∞ =y t( ) ω  for any y C( )0 ∈ .
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′ + = +y y f y Ay( )

Theorem:

y t U( ) ∈  ∀ ≥ ∀t f0,    ⇔ A iij
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Def:   A admissable perturbation:
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The Control Question:

Given f , can we select an

admissable perturbation which drives

all solutions to a specified point ω ?



Unreachable Points:
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