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Invariant variational problems

Invariante Variationsprobleme.

(F. Klein zum fiinfzigjahrigen Doktorjubilda
Von

Emmy Noether | in Go6ttingen.

Vorgelegt von F. Klein in der Sitzung vom 26. Juli 19181%).
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The problems in variation here concerned are such as to admit a
continuous group (in Lie’s sense);. .. what is to follow, therefore, represents
a combination of the methods of the formal calculus of variations

with those of Lie’s group theory.

EMMY NOETHER, “Invariante variationsprobleme” (1918)
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I. If the integral .# is invariant under a finite continuous group

&, with p parameters, then there are p linearly independent
combinations among the Lagrangian expressions that become
divergences—and conversely, that implies the invariance of .#
under a group &,.
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Pure mathematics is, in its way, the poetry of logical
ideas. One seeks the most general ideas of operation
which will bring together in simple, logical and unified
form the largest possible circle of formal relationships. In
this effort toward logical beauty spiritual formulas are
discovered necessary for the deeper penetration into the
laws of nature.

Albert Einstein, an epitaph of Emmy Noether, published

in the New York Times, May 5, 1935.



R IERE SR

STANDARD MODEL OF ELEMENTARY PARTICLES

CHARM TOP ( GLUON ) HIGGS BOSON
~ mass 2,3 MeV/c’ 1,275 GeV/c 173,07 Gev/c® 0 126 GeV/c
@t @)L L I IR
bt spin 2 1 0
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K DOWN STRANGE BOTTOM PHOTON
4 4,8 MeV/c 95 MeV/c* 4,18 Gev/C* 0
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