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Conaravirus Deaths Accelerating Faster Than SARS, Swine Flu
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Understanding Rapid Evolution in Predator-Prey Interactions
Using the Theory of Fast-Slow Dynamical Systems

Michael H. Cortez"" and Stephen P. Ellner"?

B B
] —2 4 2
0" i
375 . i 3 1
] ; I's & E
E --r'. ] - - E- L, [ —— L
E 2.5'1 1 M l:l EE |:F
a- I‘ :. % K .Illl'rl
T 125, ' R
1 : ||:"'
I!L_l' [ L :_, )
':'n S0 100 450 200 % 200 400 GO0 BOO
Time Tims
C o
2 2 2 - 2
15 watees C e dBn A A
.EI .p.'..:t*L".'L'h_",.’:ll::Fl'.ﬂ"‘un“'-"\"-'1‘--"'" E IE ] "I Jr '1' "I- I| IlI " 'I lp: 1: " 'If A : -E
wl® (= r W F Yy LLIrT " 'I_J il ! (=
5 5 :
i L '-'--'--'-|§ E 1. e g g g g L .-1§
2 2
£ 0.5 W " £ s NN Y
% 1000 2000 3o0b 0 200 400 600 600
Time Time

—

[=]
Fredalar Trail

Population S&e
= b3 A

=]

[=] : -y
Predatar Trait

=

CS-11-IntroFC - 7
Feng-Li Lian © 2020

B

g &00

4 anp

o

1]

B 200

:

=0 2 4 &
1
5!

5 01

4

5 0.08

E 0,06

= 004, 15 4
n
F

5 10 15 20

mn
H

E0B

]

E 0.5 /—\

o

%o

E

oy 6 8 0w 12
l



http://cc.ee.ntu.edu.tw/~fengli/Research/

C

ontrol vs Non-Control

= Prey-Predatory ( # & £ jija)
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Resilience Modeling by Means of a Set of Recursive Functions.
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= Google Self-Driving Cars in 2014
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= Olympic Winter Games by Intel
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= Top Layer:
« For Multiple Agents (Group of Vehicles, Cars, Drones)
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= Middle Layer:
* For Single Agent (Single Venhicle, Car, Drone)
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= Middle Layer:
* For Single Agent (Single Venhicle, Car, Drone)
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= Bottom Layer:
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* For Subsystems (Wheel, Motor, Engine, Gear Box, Braking)
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= Top Layer:
« For Multiple Agents (Group of Vehicles, Cars, Drones)
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Teacher

Students
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Personal
Academic
Life
Market
Job

Textbook, notes, web

Decide Students

Lecture, Q&A, Homework, Exam

Discussion (every lecture)
- Homework (every day, week

Exam (midterm, final)

Report (midterm, final

Source : |IEEE CSM 2013
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= Manual Control
= Automatic Control

= Open-Loop Control
* Closed-Loop Control or Feedback Control

= Regulation
= Tracking or Servo System

* Feedback
* Feedforward
= Control as a hidden technology

= Systems, Subsystems, Signal/Information Flow
= Process, Plant,
Actuator, Sensor, Filter, Controller, Compensator
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= Goals:
> Stability
» Tracking
»Disturbance Rejection

» Robustnhess

= Classic Control

= Modern Control
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= Modeling: the plant

Academic
Life
Market

= Analysis: the plant

Textbook, notes, web

1L

= Design:  the controller |:°e°‘°"*->W->

Student

Lecture, Q&A, Homework, Exam

Discussion (every lecture)

fo r th e p I a n t Sens Homework (every day, week)

Exam (midterm, final)
Report (midterm, ﬁna;l)




