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Rembrandt’s “Dido Divides the Oxhide” (mid-1600s)
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Typexempel pa variationskalky!:

"Sapbubbleproblemet”

From soap bubbles to Einstein

So what’s the connection with Einstein and his theories? In short: mathematics. The structure of the
equations obeyed by minimal surfaces or soap bubbles is eerily similar to that of Einstein’s equations, the
centerpiece of his general theory of relativity. To be sure, there are differences as well — for instance, the
spacetimes of general relativity are intrinsically distorted, while minimal surfaces are distorted surfaces
embedded in a higher-dimensional space. But there are strong analogies between the two geometrical
situations, and many methods of finding solutions or studying properties of equations can be used in both
contexts. Results from the theory of minimal surfaces give information that is important for analyzing
solutions to Einstein’s equations, and vice versa.
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det magte finnas en l6sning dar energin (dvs. arean) ar minimal
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Euler ger bara ett nodvandigt villkor for en loening... var fysikaligka intuition e4ger att
det magte finnag en losning dar energin (dvs. arean) ar minimal

Men vi har ett annat problem: [ogningen galler inte eakert for alla val av parametrar, t.ex.
X0 = augtandet mellan det tv4 ringarna
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Men vi har ett annat problem: [ogningen galler inte eakert for alla val av parametrar, t.ex. for
X = augtandet mellan det tv4 ringarna

{

\
(&Xﬂ%' L/ALA T\/X A STORA  WoweC R TRUEKA @pqﬁx&

P\(\ (\xl,\’4\: (N{O ‘)
-~ | | o(XL'Yl\ - ()(": t)
| (0
- o) oo ~ {
\.: o= ‘ — ~\“
|
X = C £ |
v = ccoth ( T ) => € FO T ymndTri Kwg ¢ O
X
\/ = CCGS(A Z )
X, (
) - SNWGAY
RAMVILLILO e & [ = ¢ cosh ( - j A /bi-/\/:_:/ﬂ/~\
‘ gy - .
RnkG ¢ s S /2 &~ 0.1 D ‘
> | S cod( 22 ) - - v
> ( \ C 2 0O.8< 27, Q=600
W‘;\’\. l-SS\.‘V\-\
\ "4
e %e ° s
= VS B T PSR N
(AT B yUs 3w ¥ = [V ofidx = & [ (CeWie Ij=%
J—v i S
) v
- % e 0
N Ve D

fran rad 3 pa foregaende sida



forelasning 20/11 (I1)

’A“"T’*‘l 1ISTRLLES AT X - |

(&}

Z =k A “ |
=25 | = ccosu | ¢ ) IV heEY RéWara LOSNIK G .

Tolkning: vi kan inte dra igér ringarna godtyckligt mycket for da brigter eapbubblan!

Kritickt varde 2o = 2o, d& eapbubblan brister? ("Goldechmidtpunkten”)

! = o
l = C.co(k«( zg) (=5 X -~ Cavxccd;l«( c,)

(o

HAR ReDUVARY WSIVivg  Dhh

c S | e FUA K (MACT X o
O dﬁ(o
DA = =
a8 <
~D 74
= 0”,%)( Xbc ~ c G6



forelasning 20/11 (ll)

Generalisering | av Euler:

Flera beroende variabler
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