06-703 Fluid Mechanics Fall, 2000

Useful Identitiesin Vector Notation

A. Dot Products

D. Gradient
1L u(Vw=v (W u . . .
1. N(ut+v) =Nu+ Nv
2. U W=wWv-u+Vv (U w) . . . .
. . . 2. N(u_v)=u- Nv+v-Nu+u (N v)+
3. uNu=(U2)N(u-u)-u (N u) v (N u)
4. u Ns=N-(su) - s(N- u) 3. N(st) = sNt + tNs
B. Cross Products 4. N(N-v) = N- (Nv)t
1. u (V' W)=vu w-wu vV E. Curl
2. u (N u)=(1/2)N(u u) - u Nu 1. N (u+rv) =N u+Nv
C. Divergence 2. N"(Ns)=0
1. K- (sv) = (Ks) v + (N v) 3. N (su)=s(N"u) +(Ns) u
2. N-(utv) =R u+ R v 4. N (U v) =u(N-v) - v(N- u) + v- Nu - u- Rv
3 N @Wv)y=v (N u-u (Nv) 5 N"(N"u) =R(N- u) - N2u
4. K- Ru=R2u =R u) - ] (@ u) 6. N"(N2u) = N2(N"u)
5. N R2u = R2(R- u) 7. N (uv) = (N u)v - u” (Nv)
6. N-(N'v)=0 F. Laplacian
7. N-(sT)=(Ns)- T +s(N- T) 1. N2u=R-Nu=N(N-u)- N (N u)
8. N: (uv) = (N- u)v +u Nv 2. N2(ut+v) = N2u + N2v
9. N (T-v)=(N-T) v+Tt Rv 3. N2(N: u) = N- (N2u)
10. N- (Nv)t = N(N- v) 4. N2(N"u) =N" (N2u) =-N" [N" (N" u)]
11. N- (Is) = Nis (where | isthe unit tensor) 5. N2(st) = s(N2t) + 2Ns Nt + t(N2s)
12.N- v =1: Rv 6. N2(Ns) = N(N2s)



