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tangent line

z cos ¢ + ysin ¢ = p()
—zsing + ycos = p'($)

/

p(g) =

.~ support function

\qﬁ

Figure 1: [Santalo]. The line at distance p is tangent to S at (x, y).
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:c?rpcosqb—p’sinqb, y =psing + p'cos .
de = —(p + p”) sin ¢ d¢, dy = (p +p") cospde.




The convexity of S is equivalentto p + p” > 0.

N(¢) = [|[(— sin ¢, cos $)|
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Perimeter of S = / |(dz, dy)|| = (p+p")N(¢p)do
0 0
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areacts= - [ pprpde=3 [ 0-p"ds.
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Maximize 5 (p* —p')de
0
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subjectto | (p+p")N(¢p)dedp =1L.
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Euler-Lagrange  p(¢) + p”(¢) — A [N(@®)+N"(¢)] =0. (1)
p(¢) = AN(¢) + Acos¢ + Bsin . (@)

Optimal shape S p(d) = AN(¢) = A H(— sin ¢, cos ¢)]| . (3)
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Classical case with N = 1 yields p = A

1 27
Maximize 5/{) (p? —p?)d¢ subject to /pdqb =1TL. .(4‘)
27T
/£ (p+a)®— (0 +¢q)°|do = /(P2 —p?) d¢ |
— 2/(1%1 —p'q’)do + /(‘f —q?%) d¢.

First variation /(pq —p'q")de = /(p +p")gdep =0

(6)
when /qd(;b:O needs p+p"=A.

Wirtinger /{)ZW(qZ —gHde =2m [Z |aq|® — Znﬂanlz} <0.(7) |

Then p = A and S = circle is optimal
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Maximum Flow = Minimum Cut
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Kirchhoff's Law at each node (Flow in = Flow out)

Continuous equivalent: divv = 0.




Maximize A
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Linear Programming
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Maximum Flow Out of a Square

Maximize A with

Bu, 8
divo=—-21372_ ) and |u|| <1
Ox Oy

[] || grad u|| dz dy
[Judzdy

Extreme point is characteristic function of a set S

d
Minimize J lInllp ds
ScQ areaof §

Dual praoblem Minimize

Solution gives minimum cut: Inside Q it is an isoperimetrix

‘circular arc — diamond — square in £2 — ¢ — ¢!

- ' S L={1-2R S L=1
85| = 4L + 27 85|00 = 4L + 4R 19S), = 4

In £2 the maximum flow has divv = 2 + /7. What isv?



