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A terminological note

Sophus Lie
(a person)

Lie algebras,
Lie groups
(objects)
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What Lie algebras are good for?

Groups ↝ Lie groups ↝ Lie algebras
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What Lie algebras are good for?

Groups ↝ Lie groups ↝ Lie algebras

Groups = symmetries

Z5 D6
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What Lie algebras are good for?

Groups ↝ Lie groups ↝ Lie algebras

Lie groups = continuous symmetries
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What Lie algebras are good for?

Groups ↝ Lie groups ↝ Lie algebras

Lie algebras = linearizations of Lie groups
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What Lie algebras are good for?

Genetic code ↝ representations of Lie algebras
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Lie algebras
Homological algebra

↝ Cohomology of Lie algebras

Bernar Venet, Acrylic on wall, 2002
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Cohomology of Lie algebras

�
-

�

�

�
-

-

��

� �

�

-

?
�

- �

-

-

. . . . . . . . . . . . . . .



8/11

What cohomology of Lie algebras is good for?

Quantum mechanics: uncertainty principle ↝ 2nd cohomology
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What cohomology of Lie algebras is good for?

Deformations ↝ 2nd and 3rd cohomology

Relativity theory
¤ §

Classical mechanics GUT? (String theory, TQFT, etc.)

§ ¤

Quantum mechanics

Anatoly Fomenko, Deformation of the Riemann Surface of an Algebraic Function,
India ink and pencil on paper, 44 x 62 cm, 1983
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What else homological algebra is good for?

Clustering
Number of clusters = 0th cohomology
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What else?

My other interests:

▸ History

▸ Mathematical Logic

▸ Combinatorics

▸ Analysis (divergent series)

▸ Symbolic computations

▸ Statistics

▸ Applications of mathematics to biology



To je vše. Děkuji.


