ENE BREER (2025-12-22)
5. BDE

518ICEAYT 5=
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o if##RE (vortex line)
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rota—‘; +rot{(v - grad) v} = —rot (— gradp) — rot(grad®) + rotF
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w X v = (v-grad)v — grad - |
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rot(A X B) = (B - grad)A — (A - grad)B + A(divB) — B(divA)

)|
rot(w xv) = (v - grad)w — (w - grad)v + w(divv) — v(divw).
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rot(w X v) = (v - grad)w — (w - grad)v + w(divy).
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p dt
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t=0Cw=0R6FEDt Tw=0
HEIELUTw+0E56Er=0Cw+0
( EFCOXHE) (28)

ERD. INET VTV aDEHE (Lagrange’s theorem on vorticity) £ 5.
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dox
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o LYY DIEEEH (Kelvin’s theorem on circulation)
= ‘75 v - dl RAT
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dt T p? P
w - grad)s
qE( i ) (43)



W oNd. q %N (potential vorticity) &9,
A D ARDOE HIEIFZLATOEY) TH 5. % DRI grads ZNEET 5.
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(—2) - grads + {(v - grad) 9} - grads
at p P

dp X grad tF
= {(2 . grad) v} . grads + w . gl‘ads + (o) ) grads
CORDIAHE _HIFUTDE D ITERTES.
{(V - grad) 9} -grad s
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= (v - grad) {(% . grad) s} — % -{(v - grad)grads}
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(46)

= (v - grad) {(% . grad) s} - (% -grad) {(v - grad) s} + {(% . grad) v} -grad s (47)
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dq
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