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Happy 60th!

MCS @ Minnehaha Falls

Minnapolis, MTNS 2016



The Cambridge years

A Generalised Nyquist/Root-Locus Theory

for Multi-Loop Feedback Systems (1982)
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A Generalised Nyquist/Root-Locus Theory

for Multi-Loop Feedback Systems (1982)

Smith, Malcolm C.

Malcolm’s notes (circa 1990) – tutoring Tryphon



The adaptive years - Germany



The H1 years - McGill

stabilizability , existence of coprime fractions

well-posedness of H1-design, etc.



Montreal 1986 & 1994

George Zames

Allen Tannenbaum Malcolm & Tryphon
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working with Malcom
– a long list of ideas to work on
– often overly optimistic plans on how much we can finish
– working everywhere, in ca↵es, on the floor

– taking walks
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The Gap years

P : u1 7! y1 ,
�u1
y1

�
2 GP

C : y2 7! u2 ,
�u2
y2

�
2 GC

�(P,Pperturbed) = gap metric = k⇧P � ⇧Pperturbedk
= optimization via coprime fractions

Robustness in the gap:

The feedback system remains stable with P replaced by Pperturbed

for all Pperturbed such that �(P,Pperturbed) < b if and only if

b 
����

✓
I
P

◆
(I � CP)�1(I, �C)

����
�1

=: bP,C



The Gap years

we need to finish the paper - July 5, 1990 (picture 1991)



The Gap years

Ciprian Foias

Geometry:
✓
I
P

◆
(I � CP)�1(I, �C) =: ⇧P,C

is a projection onto GP parallel to GC

bP,C = sine of the angle between the two graphs



The Gap years

Montreal 1994

John Doyle, Malcolm, Keith, Tryphon

more geometry, nonlinear,
time-delays, etc.

Cambridge 1993

Harry Dym



Oropos & learning Greek









The bicycle years & the time arrow

McGill 1994



The bicycle years & the time arrow

A basic model for rider-

bicycle dynamics (Aström)

has a (simplified) transfer

function

s + V
s2 � �2

Riding the bicycle back-

wards, exactly at the “crit-

ical” speed V = ��
is physically impossible to

stabilize the bicycle!



with thanks to Anders Rantzer



The inerter years

The inerter concept - Malcom Smith 1997
– published by an “obscure” journal called

IEEE Transactions on Automatic Control in 2002

– raced by McLaren in 2005 with Kimi Raikkonen

– took the Formula-1 world by surprise

For years, the mysterious “J-Damper,” a vehicle suspension device

described as the F-1 technical innovation of the year, was carefully

codenamed and concealed to prevent it from being copied by rivals.

... buzz with speculation about what the device actually was.

Now, with the lifting of the confidentiality agreement, the secret of

the “J-Damper” can finally be revealed...



The inerter years

single-handedly resurrected classical circuit theory!
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2007 Italian Grand Prix
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Editorial by Chief Editor on policy:

…  I have been receiving as many as three papers per day…
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paraphrasing AE's comments:

       paper on inerter didn't reference recent CAS publications...

Editorial by Chief Editor on policy:

…  I have been receiving as many as three papers per day…

missed out:

       CAS being the “obscure” journal having published such an impactful work



need to decide what to do next!

via skype - 2017
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