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Introduction

yery=f(y)
yl R, y(0)T C

Cl RN closed, convex
f.:C® C purely quadratic

AConditions onf p
$wil C, Iimt® ¥j (t,yO):W

yery=1f(y)+Ay
A n" nreal matrix

) Conditions on A U
SWiC, limg i GF,Ay)=w" f,y,



The Setting
C=UCR

U :{XT R":& X :J}




The Structure of f

1. purely quadratic: f(y)=0Q(y,y),
with

Q(x,y) = gX,Qly>,<X,Q2y>,...,<X,Qny>%

2. f:C® C

(a). QI (p,q) 2 Oforeachi,p,q

(b). &Q(p,q)=1for each p,q



Example, Structure of f
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Background from Tjon Wu

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

¥¥

111;“’)() = 00P(Y,ZXx) u(t,y) u(t,z) dy dz

- u(tx)}u(t,y) dy

¥¥

= 00P(Y,2|x) u(t,y) u(t,z) dy dz
00
- u(t, x)
X = 1(0,¥)
A ¥ .
C=jul L:u3 0and c‘)u(s)dszlg
I 0

Q(u,v) = ®P(Y,Zx) u(y) v(z) dy az



Logarithmic Norm:

Lip(l +hT)- 1
0 h

m(T):=lim _

Properties:

m(t +g) £ m(g) + mg)

Im(T)IE Lip(T)

m(t +al) =m(f)+Re(a)



Theorem [Dahlquist]:

If Ais a n n real matrix then, with

respect to the I, norm,

M A) = maxk{akk +_1ék|a1k|}.

Theorem [Herod]:

mQ) = max,,.{Q,(p.a)- Q(p.r)+Q(p,r)
Q(pa)+ &1Q(P.A)- QPN

il p,q
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Theorem [Martin]:

If uand v are solutions to y¢= g(y),

u(t) - v()|E €™@|u(0) - v(0)| "t 3 0.

ye+y=1(y) b y¢=1(y)-vy

Theorem:
mf)E1P $wl C such that

lim,, , y(t) =w for any y(0) I C.



Example:
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y¢+y=1(y)+ Ay

Theorem:
yt)lu "t30,"f U éAj =0("1).
J

Theorem:
A as above. y(t)I R""t3 0,

"f:C® C,each y(0)I CuU
AZOG ),




Def: A admissable perturbation:
A200*t)),
‘é_[ A =0(1).
)

A admissable P m(A) =0.

Corollary:
A admissable, m(f)£1 P
$wl Csuchthat lim,, y(t)=w ("y,I C).




Example:
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The Control Question:

Given f, can we select an

admissable perturbation which drives

all solutions to a specified point w?



Unreachable Points:
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