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A Hamiltonian formulation of hydrodynamics is well known for the case of purely
irrotational flows and it now exists in a more general case as well. The minimal extension
of the action principle is obtained from two axioms: 1. That the number of independent
degrees of freedom is 4, as in standard hydrodynamics. 2. That the equation of con-
tinuity must be one of the Euler—Lagrange equations, and that it allows for vorticity.
Applications include: 1. Couette flow with a new criterion for the breakdown of laminar
motion. 2. A rotating source for Einstein’s equation that respects the Bianchi identity.
3. A new approach to the electromagnetism of fluids. 4. A rigorous virial theorem for
fluids. 5. A critique of the current state of the theory of atmospheres.

I' MUIBTOHOB  (POPMYJIMPOBK TMAPOAUH MMKH, XOPOILO M3BECTH 4 VI CIIyd $ IOJI-
HOCTBIO HEBp II[ IOIIErocs MOTOK , TENephb CyHIeCTByeT B Oonee obmieM cimyd e. MuHUM ITb-
HOE p CUIMpEHHUe NPUHLMI JeHCTBUS MOyd eTcd U3 ABYX KCHOM: 1) 4MCIIO He3 BUCHMBIX
cTerneHell cBOOOABI P BHO YeThIpeM, K K U B CT HJ PTHOW TMAPOIMH MUKe; 2) yp BHEHHE
HETIPEPBIBHOCTH JOIIKHO OBITh ONHUM W3 yp BHEHMI Ditnep —JI rp HX , YTO p 3pEIICHO
14 3 BUXpeHHocTH. [IprMeHeHne BKimou er B ceOs: 1) Teuenne KysTT ¢ HOBBIM KpuTe-
pueM Ui p 3pYLIEHMs JI MUH PHOIO JABUXEHMd; 2) MCTOYHUK Bp IIEHHd U yp BHEHUS
DHHIITEHH , KOTOPBIH yHOBIETBOPAeT ToXAecTB M bu HKM; 3) HOBBIl MOAXOX K 3IEKTpPO-
M THETU3MY XMAKOCTH; 4) TOUHYI0 BUPH JIbHYIO TE€OpeMy M1 KUAKOCTU; 5) KPUTHKY CO-
BPEMEHHOI'0 COCTOSIHUS TEOPUU TMOCKEpBI.
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