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OPT example: Least squares
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OPT example: Least squares

OPT template: min f(x)

xeSCR"

In this problem: min || Ax—b |3

S=R",  f(x)=|Ax-b|;3



OPT example: two variable LP
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OPT example: two variable LP

OPT template: min f(x)

x€SCR”
In this problem: max 15x; 4+ 10x;
(2) €R2
subject to }Lxl + x, < 65,
%xl + %xz < 90,
x1,%2 >0
S={xeR?: Ax<b,x>0} CR?



CoV example: Shortest planar path
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CoV example: Shortest planar path
CoV template
min = | dom() L (%.f, Vf) d

fEFRM)CCH(R)
In this problem:
X2
= 1+ (f)*dx
JARGRNE

dom(f) = [x1, x2], assuming x1 # x

F(R) ={f € C'(R) : f(x1) = 11, f(x2) = ya}
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CoV example: Brachistochrone (1696)

CoV template
min = [ aom(p) L (., Vf) d

feF(R")CCHRM)

In this problem:

/ 1+(f’

dom(f) xl,xz X1 7é X2, Y1 > Y2
F(R) ={f € C'(R) : f(x1) = y1, f(x2) = ya}




Optimal shape of Skateboard Ramp
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June 1696 Challenge in Acta Eruditorum Journal

Johann Bernoulli Galileo Galilei
(Posted problem in 1696) (Conjecture in 1638)

6 Solutions Appeared in May 1697 Issue

Jakob Bernoulli Gottfried Leibniz Guillaume de I'hdpital Ehrenfried Tschirnhaus = Mr. Anonymous

“ex unge leonem” — Johann Bernoulli
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CoV theory: Integral constraints

CoV template°
min = [ aom() L (%, Vf) d

feF(R")CCHR™)

subject to / M (x,f,Vf) dx =

dom(f)

Euler-Lagrange equation:
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CoV example: Isoperimetric problem

rope of length /¢



CoV example: Isoperimetric problem

CoV template'
: v
rermmetimny | = Jaomip L (0.£: Vf)
subject to / M (x,f,Vf) dx =

k
dom(f)
In this problem:
+a

minimize I(f) = f (x) dx, 0 < 2a < ¢, subject to

/+a\/1+(f’2dx—€(g1ven)f( ) = f@) =0



