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Bifurca!on

Theory




Brfurcaiion 1heory

The mathematical stu I changes
in the qualitative ¢ pological

structure of a given family.
Examples of such families are the

integral curves of a family of vector
fields, and the solutions of a family
of differential equations.




Blurcation

A point in parameter gace where
we can expect to see a change in the

qualitative behavior of the system,
such as a loss of stability of a
solution or the emergence of a new
solution with different properties.




Stable System™

* At least for the ball.
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Consider:

X() = y- x + y°
Y(t) =-X- X"+ y )Y

x'(t) vy + (X2 + y2)x
Yt = -x + x2+ yo)y




Both systems have the same unique equilibrium
point at (0,0) and the same linearized system:

" X0 '(t)

_ y(Eu 1 0Ly

Also consider the Supercritical Hopf bifurcation.




Human Bifurcation Points:

Forks in the @d

Birth —C

LIFESPAN




Human Bifurcation Points:

Forks in the vd
OSA PARKS

MOHAMED BOUAZIZI

Birth —C Death
BERNIE MADOFF

ERIN SPINNER
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WE,R__E AT WAR

ARE YOU DOING
ALL YOU CAN?




Lot S e
Colonel Ted Westhusing
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led Westhusing

Competition and coop!ration are

often in conflict . . . and the bridge
between the two 1s honor.

—Ted Westhusing'’s doctoral dissertation




ETHIGS:

THE BIG







Wilbur- Mills: (AR - Cavorting: with, Fanne Fox)) - Wayne: Hays: (D-OH - Bully - Sex with, secretany who, couldnt type) - J0/7n Young (D-TX - Sec with secretany)) - Allam Howe: (DU Soljciting
sex: with policewomen) - Fred Richmond (D-NY - Soliciting sex; cocaine)) -Johm Hinson, (R-MS - Gay encounters = sol g i House bldg) - Robert Bauman, (R-MD) - Oral|sex: with boy;
adrunkeness)) - Thomas: Evans: (R-DE - Sex: with) lobbyist: Paula; Parkinsomn)) - Dam Crane (R-IL - Sex with 17-yr old fen ONgre age) - Gerry Studds. (D-MA - Sex with 1.7+ old male
congressional|page)) - Enfe Konmyu, (R-CA - Bully - sexual| hammassment numenous: times)) - Brock Adams (D-WA [aarugging victims) - Ji Bates. (D-CA - Sexual/ hamassment) - -
Buz L ukens: (R-Of-Havipg sex withy giil/since she was:13)) - Gu:
Savage (DIl - Fondling Peace Conps: worker)) - Bamey Frank (
D-MA - Fixed panking lickets: forlover)) - Chuck Robb, (D-VA, -
Affair withy Taj; Collins: (Miss: VA) for severall years)) - Danjel,

Inouye (D-HI - Forced sex: with, hairaresser) - Bob Packwood,

(D-OR - Sexual) hammassment and drunkeness)) - Mell Reynolds:

(-1, - Sexual| assaulty/child porm/obst: of justice - 5 years)) Johm Murtha (D-PA - ABSCAM, scandal), - Ozzie Myers (D-NJ
ABSCAM) scandal) - Ted Kennedy (2-MA - Chappaquidick)) - Marnk Foley (R-FL - Sexual/messages. to, male pages) - Duke

Cunminghanm, (R-CA - Taking bribes: for contracts)) - Tom, Delay, (R-TX - Money laundering)) - Bob, Ney. (R-OH - Abramoiit

seandal) - Richand Pombo (R-CA - Shady dealings: to help, family business)) - William Jefferson, (D-LA - Extortion/Using
NG vehicles: during Humicane Katrina) - Dam Walker (P-IL - Governorr - Fraudulant loans: - prinson) - George Ryan, (R-IL

- Governnor~ Bribes: - risom) - Rod) Blogoejevich, (D-IL - Governor -

"Pay, to Play” forsenate seat)) - Mike Easley (R-NC - Governol

- False campaian reports)) - Johm Edwarnds: (D-NC - Sex: while: wife
fighting termyinal| cancer)) - Charlje Rangel| (D-NY - Misuse of funds.
and tax fraud)) - Kem Lay (CEQ) of Ennom, - lllegal/accounting, - Iying

to stockholaers: AND employees)) - Jefirey, Skilling: (Enrom, - Hilegal
acecounting - lying to) stockholders)) - A ndrew, Fastow; (Enron; - CFO) - lllegal/ accounting, - manipulating stock (lying to, stockholders)) - Frankiim Raines. (CEO) Fannie: Mae - Prime: rate: fraud)) -
Stam O'Neal| (CEQ Mernmill Lyneh - bully, - unethical decisions: - $16,000,000)) - Richard Fuld) (CEQ Lehman, Brothers - Subprime mortgage mess. - tried. to, sell house: to, wife forr $100) - very
abrasive)) - Abu Graib (Militany), Tailhook Conference (Military - Sexual harassment)) - ALG - Bank of America (and Ken Lewis) - HP (Commercial spying) -Americam Alrlines: - Defernred
Maintenance) - Adelphia, (Securities: fraud)) - Arthur Andersen, (Accounting procedures:- Enrom) - Fannie Mae (Subprime mortgages)) - Freddie Mac (Subprime mortgages)) - Firestone: (Fori
roflover issues) - Ford) (Rolloverr - Pinto gas: tank)) - NBC Dateline (False: reporting om Ford Pinto, - nigged incendiary, devices)) - Healthsouth (Exaggerated eannings) - Homestore REIT
(Insider trading)) - Case after case of inside I trading (the: little guy gets: shafted)) -Bhopal/ chemicall release - Hartford Civic: Center collapse: - Challenger Disastent - Exxom VYaldez -
Deepwater Horizom Gl Ojl| Spill| - Boston;'s: "Big Dig/”




ETHIC%
 What you do when no one else

is looking.

« What you do for someone
who can do nothing for you.




CHARLIE RANGEL




CHARLIE RANGEL

‘We (Congress) sthould be lield 7o a fizgher standard.”’




WHO ARE
THE REAL

HEROES?




Who is This?




Who is This?
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LENGINVEERING . . .




LENGINVEERING . . .

An
Honorable

Profession




LENGINVEERING . . .

This

Means
Us




Lnoineerine KLLocues Galler

Noshir Gowadia - Boeing - 3 S
Greg Chung - Boeing - China - 15 years
Andrew Siemaszko - Nuclear Facility

R. B. Makwana - Fannie Mae Computer

Clark Roberts & Sean Howley - Trade secrets -
Goodyear

Kevin Crow - Trade Secrets
Ray A. Davezac - Bribing Bill Hubbard




. . . behind every o 1 who
takes a bribe there's someone,
often a private individual or

firm, willing to pay it. They
hurt us all as much as the
crooked officials.

~ Times - Picayune
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The Unethical Professor

e Professor X knows his stuff. He
doesn’t teach his stu

] don’t think I learned anything

valuable in his class.

 The most terrible, disrespectful,
inefficient, unorganized,
incoherent professor I've ever had.




The Unethical Professor

e This class was horri He is a
rude man who didn ant to
answer out questions.

e ...arrogant and mean-spirited.

e | felt like he didn’t want to be
there as much as I didn't.




The Ethical Professor

« His presence excites SS making
everyone want to lear ish I had

more classes with him.

* Best professor I have ever had. 1
disagree with his grading sometimes,
but I know that I know the material.
Knowledge is important, not grades,
right?




The Ethical Professor

e ...a big influence o ife. I do
honestly feel if Dr. Ymot around
I would not be in civil engineering or
maybe even college.

e | have never met a man with so much
energy and enthusiasm about the
school and, most importantly, the
students. Dr. Z is a great teacher and
a greater man.
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The Class 0%06
« SMART

« FUNNY

« ENERGETIC

« CHALLENGING
 IDEALISTIC

« HURRICANE KATRINA




 Diligence
« Efficiency
- Egquality

- Equity

e Freedom
- Honesty
 Honor

o I rity
 Knowledge
 Loyalty




ETHICAL VALUES

 Integrity ’
- Honesty

 Fidelity
 Charity
* Responsibility

 Loyalty




ETHICAL VALUES

 Integrity

- Honesty
 Fidelity

« Charity

- Responsibility
 Loyalty




NSPE FUNDAMENTAL CANONS:
RULES OF PRACTICE

- Be a faithful agent or
trustee in representing

employer or client

 Avoid deception in
solicitation of professional
employment




NSPE FUNDAMENTAL CANONS:
RULES OF PRACTICE

e Shall maintain salety,
health & public welfare

 Shall perform services only
in area of competence

 Public statements must be
objective and truthful




NSPE FUNDAMENTAL CANONS:
RULES OF PRACTICE

 Shall maintain safety,
health & public welfare




NSPE FUNDAMENTAL CANONS:
RULES OF PRACTICE
 Shall maintain safety,
health & public welfare

>»DEEPWATER HORIZON




NSPE FUNDAMENTAL CANONS:
RULES OF PRACTICE

 Shall perform serxvices
only in area of

competence




NSPE FUNDAMENTAL CANONS:
RULES OF PRACTICE

 Shall perform se!vices
only in area of

competence

»KANSAS CITY HYATT REGENCY




NSPE FUNDAMENTAL CANONS:
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objective and truthful




NSPE FUNDAMENTAL CANONS:
RULES OF PRACTICE

 Public statement!lust be
objective and truthful

>HARTFORD CIVIC CENTER




NSPE FUNDAMENTAL CANONS:
RULES OF PRACTICE

> HURRICANE I{AT%
> MINNEAPOLIS BRIDGE

COLLAPSE

> CHALLENGER DISASTER
>DEEPWATER HORIZON

> BHOPAL, INDIA
>HARTFORD CIVIC CENTER
>HYATT REGENCY




Back to Bifurcation
Points
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Back to Bifurcation
Points: ?

LIFESPAN
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WE,R__E AT WAR

ARE YOU DOING
ALL YOU CAN?




STAND UP TO THE
MO?

PRACTICE ETHICS

FIGHT THE GOOD
FIGHT !!




¢€In this world

everything changes
except good deeds and
bad deeds; these follow

vou as the shadow
follows the body.”

- Author unknown







