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On careers:

“Find out what you don’t do well,

and then don’t do that thing.”

The Most Interesting Man in the World



Problem: Can 5 test tubes be spun simultaneously in a 

12-hole centrifuge in a balanced way?



Q: 1 + 2 + 3 + 4 + …+ (n-1) + n  =  ?

Q: (1/4) + (1/4)2 + (1/4)3 + (1/4)4 + … =  ?

Q: Solve for X:

Q: How can a new guest be 

accommodated in a full

infinite hotel?

X = 2
X

X
X

X



The Dating Analogy

• Career planning and dating have a lot in common!
“Political correctness is tyranny with manners.”

- Charlton Heston (1924-2008)

• What makes you a more attractive job candidate?

• How can you generate more employer interest?

• Cultivate your confidence and humor

• Leverage the psychology

• Develop meta-strategies:

Q: Why also apply for jobs you don’t want?

Q: How to start a “bidding war” over you?

Q: How can you bootstrap new interviews?

Q: How to easily get a pay raise or promotion?



More Career Advice

• Make it a “life calling”, not just a job

• Job search in not an application – it’s a campaign!

• Use meta-strategies!

• Watch a lot of TED talks

• Read Scientific American

and Science News

• Multitask & leverage



Prepare and Train!



Prepare and Train!



Prepare and Train!
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Prepare and Train!



“Le Penseur” 

Auguste Rodin, 1902

Musée Rodin, Paris

Prepare and Train!
• All these books are available at:

www.cs.virginia.edu/robins/CS_readings.html

• Q: How can you identify the best books?

• Cultivate intellectual curiosity!

• Acquire broad knowledge

• Become a deep thinker

• Drink from the

“fire hose”



• Aristotle, Euclid, Archimedes, Eratosthenes

• Abu Ali al-Hasan ibn al-Haytham

• Fibonacci, Descartes, Fermat, Pascal

• Newton, Euler, Gauss, Hamilton

• Boole, De Morgan

• Babbage, Ada Lovelace

• Venn, Carroll

“Stand on the Shoulders of Giants”

Isaac Newton (1642-1727) Euclid (300 BC)
Ada Lovelace

(1815-1852)



• Cantor, Hilbert, Russell 

• Hardy, Ramanujan, Ramsey

• Gödel, Church, Turing

• von Neumann, Shannon

• Kleene, Chomsky

• Hoare, McCarthy, Erdos

• Knuth, Backus, Dijkstra

• Steve Jobs, Elon Musk

And many others…

“Stand on the Shoulders of Giants”

Bertrand Russell (1872-1970) David Hilbert (1862-1943)

Kurt Gödel (1906-1978)

Kurt Godel(1862-1943Kurt Godel(1862-1943Kurt Godel(1862-1943Kurt Godel(1862-1943

Alan Turing (1912-1954)



Know your Science Superstars!

Goal: Be able to talk at length about each one!

Broadly explore lots of cool ideas & technologies!



“The School of Athens” 

by Raphael (1483-1520) 



An Ancient Computer: The Antikythera
• Oldest known mechanical computer

• Built around 150-100 BCE !

• Calculates eclipses and astronomical 

positions of sun, moon, and planets

• Very sophisticated for its era

• Contains dozens of intricate gears

• Comparable to 1700’s Swiss clocks

• Has an attached “instructions manual”

• Still the subject of ongoing research















“Try to learn something about everything and everything about something.” 

- Thomas Huxley (1825-1895)

“It's kind of fun to do the impossible. ” 

- Walt Disney (1901-1966)

“Talent does what it can; genius does what it must.”

- Edward George Bulwer-Lytton (1803-1873)

“I have not failed. I've just found 10,000 ways that won't work.” 

- Thomas Edison (1847-1931)

“If you are going through hell, keep going.” 

- Sir Winston Churchill (1874-1965)

"First they ignore you, then they laugh at you, then they fight you, 

then you win." - Mahatma Gandhi (1869-1948)

“Ninety percent of success is just showing up.” 

- Woody Allen (1935- )

Good Insights



“Argue for your limitations, and sure enough they're yours.” 

- Richard Bach (1936- )

“We all agree that your theory is crazy, but is it crazy enough?” 

- Niels Bohr (1885-1962)

“You can avoid reality, but you cannot avoid the consequences of 

avoiding reality.” - Ayn Rand (1905-1982)

“Make everything as simple as possible, but not simpler.”

- Albert Einstein (1879-1955)

"Moral indignation is jealousy with a halo." 

- H. G. Wells (1866-1946)

“Wit is educated insolence.” 

- Aristotle (384-322 BC)

Good Insights

More quotes: www.cs.virginia.edu/robins/quotes.html



Watch these Videos

www.cs.virginia.edu/robins/CS_readings.html

 Last Lecture, Randy Pausch, 2007

 Time Management, Randy Pausch, 2007

 Powers of Ten, Charles and Ray Eames, 1977 

http://www.cs.virginia.edu/~robins/Randy/Randy_TM_jow0247.jpg
http://www.cs.virginia.edu/~robins/Randy/Randy_TM_jow0247.jpg


Understand the “Big Picture”
• “Scale of the Universe”, Cary and Michael Huang, 2012

• 10-24 to 1026 meters  50 orders of magnitude!

http://htwins.net/scale2/


More Great Reads
www.cs.virginia.edu/robins/CS_readings.html

– You and Your Research, Richard Hamming, 1986

– “How to Solve It”, Polya, 1957

– “The Demon-Haunted World”, Sagan, 2009

– “What If”, Munroe, 2014

– The Pattern Behind Self-Deception, Shermer TED talk, 2010

Michael Shermer
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Theorem: some real numbers are not finitely describable!
Theorem: some finitely describable real numbers are not computable!

Cool Fact: Generalized Numbers



Cool Fact: Aperiodic Tilings
Goal: tile the entire plane without overlaps, non-periodically

• Non-periodic tiling is not equal to any translation of itself

• Q: Do non-periodic exist?

“Kites and Darts” 2-tile aperiodic tiling, Roger Penrose, 1974

Open question: 

$ a single-tile 2D
aperiodic tiling?



Aperiodic Tilings
Penrose tilings in architecture and design:

Aperiodic tilings also occur in nature (e.g., quasi-crystals)



Aperiodic Tilings

“Ammann A3”
Robert Ammann, 

1977



Aperiodic Tilings

“Pythagoras-3-1”

J. Pieniak 



Aperiodic Tilings

“Nautilus (volume 
hierarchic”

P. Arnoux, 

M. Furukado, 

E. Harriss, 

and S. Ito 



Aperiodic Tilings

“Pinwheel”

John Conway 

and C. Radin

Tiles occur in infinitely 

many orientations!

Despite irrational edge 

lengths and 

incommensurable 

angles, all vertices of 

tiles have rational 

coordinates!



Aperiodic Tilings

Federation Square

Melbourne, Australia

“Pinwheel tiling”, John Conway and Charles Radin, 1992



e.g. Rock-Paper-Scissors-Lizard-Spock

Rules: Scissors cuts Paper covers Rock crushes Lizard 

poisons Spock smashes Scissors decapitates Lizard eats 

Paper disproves Spock vaporizes Rock crushes Scissors

Cool Fact: Generalized Rock-Paper-Scissors











Start with unit segment

• Remove (open) middle third

• Repeat recursively on all remaining segments

• Cantor set is all the remaining points

Total length removed: 1/3 + 2/9 + 4/27 + 8/81 + … = 1

Cantor set does not contain any intervals

Cantor set is not empty (since, e.g. interval endpoints remain)

An uncountable number of non-endpoints remain as well (e.g., 1/4)

Cantor set is totally disconnected (no nontrivial connected subsets)

Cantor set is self-similar with Hausdorff dimension of log32=1.585

Cantor set is a closed, totally bounded, compact, complete metric  

space, with uncountable cardinality and lebesque measure zero

Cool Fact: Cantor Set

Georg Cantor (1845-1918)



Cantor dust (2D generalization): Cantor set crossed with itself



Cantor cube (3D):
Cantor set crossed with

itself three times



Explore lots of cool ideas!

Goal: Become a more effective problem solver!











Another famous belated apology:



Auto-pilot!

0-60 in 2.5 seconds!

315 miles per charge

My Favorite Touring Machine: Tesla Model S



Falacy: “there’s no money in academia”



Problem: Can 5 test tubes be spun simultaneously in a 

12-hole centrifuge in a balanced way?

• What does “balanced” mean?

• Why are 3 test tubes balanced?

• Symmetry!

• Can you merge solutions?

• Superposition!

• Linearity! ƒ(x + y) = ƒ(x) + ƒ(y)

• Can you spin 7 test tubes?

• Complementarity!

• Empirical testing…



Problem: 1 + 2 + 3 + 4 + …+ 100 = ?

Proof: Induction…

1   +   2   +   3 + …  + 99  +  100

100 +  99  +  98  + … +   2   +    1

101 + 101 + 101 + … + 101 +  101 = 

2
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100*101

= (100*101)/2 

= 5050



Problem: (1/4) + (1/4)2 + (1/4)3 + (1/4)4 + … = ?

Find a short, geometric, induction-free proof.
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Problem: (1/8) + (1/8)2 + (1/8)3 + (1/8)4 + …= ?

Find a short, geometric, induction-free proof.
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Problem: Solve the following equation for X:

where the stack of exponentiated x’s extends forever.

= 2

X = 2
X

X
X

X

This “power tower” converges for:

0.065988 ≈ e−e < X < e1/e ≈ 1.444668

Generalization to 

complex numbers:

 X2=2 X=2





Problem: How can a new guest be accommodated 

in a full infinite hotel? ƒ(n) = n+1



Problem: How can an infinity of new guests be 

accommodated in a full infinite hotel?

…

ƒ(n) = 2n
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one-to-one 
correspondence

Problem: How can an infinity of infinities of new

guests be accommodated in a full infinite hotel?







Stay curious / be proactive!



Richard Dawkins

Charles Darwin
on the 

British Pound



Warning: some viewers may find the 

following image highly disturbing!


