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Thanks to Nick Henderson for many slides.



Course objectives

To understand optimization

To be able to optimize a function



Course outline



Background

Software
Least Squares

Matrix calculus



Unconstrained
Optimization

Non-linear equations

Newton methods

Line search minimize f(x)
Trust region

Quasi-newton



Constrained
Optimization

Linear programming

Quadratic minimize f(x)_
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Modern lopics

Convex

Integer
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Stochast



Questions about
topics!



Your first quiz



MISS LENHART COULDONT BE
HERE TODAY, SO SHE ASKED MR. MUNROE, MIS LENHRRT
NEVER TAUGHT US THIS.

/

THATS BECAUSE MIS5 LENHART DOESN'T
UNDERSTAND HOW IMPORTANT CERTAIN
/ KWPS OF MaTH ARE.

BUT THIS JUST LOOKS - -

~ THK MATERIAL 1S MORE VITAL THAN
ANYTHING YOU'VE EVER LEARNED
BUT"" /

\ NO BUTS.

Source: http://xkcd.com/135/


http://xkcd.com/135/
http://xkcd.com/135/

2. You are at the center of a 20m equilateral triangle
with a raptor at each corner. The top raptor has a wounded
leg and is limited to a top speed of 10 m/s.

(Not to scale)

X
AN

The raptors will run toward you. At what angle should
you run to maximize the time you stay alive?

Raptors move at 25 m/s
You move at 6 m/s






But who cares?



The new model

choose direction to run V,|j| for j =1{1,..., N}
inimize kelihood” of
to minimize At
being eaten 32‘122; Ipl7] — rilg]||?

subject to raptor motion
rilj + 1] = r[j] + ho;

human motion

Thanks to Nick Henderson for many slides.



How it’s done

modeling

environment
(AMPL)

solver
(SNOPT)

web service

(NEOS)

direct
(Matlab, C, Fortran)

"hanks to Nick Henderson for many slides.



Solve!



time = 0.01 sec



time = 2.65 sec



. Velociraptor mongoliensis

Source: http://en.wikipedia.org/wiki/Velociraptor



http://en.wikipedia.org/wiki/Velociraptor
http://en.wikipedia.org/wiki/Velociraptor
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VVhat are your
applications!?



