“pagel™ Review — Vector Calculus

Scalar Field:  ¢(xq,x5,x3)
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Gradient: [V¢]. = -

Xi

Vector Field: v(x;.x5,x3)
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Gradient: [Vv], = —~ Vv.n=_Lim v(ixten)-v(x)
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Divergence: V-v=rtrace(Vv)=—1,
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g ;/ [ . Which of the following equations are valid expressions using index notation? If you decide an
ﬁfﬂl L4 expression is invalid, state which rule is violated.
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Example 3 Show that Vx(uxv)=(V-vju—(V-wyv+(Vu)v-(Vv)u
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Demoted U = SIY) = u=S¥ =S¥

S —

¥ fmeanty =>  S(Ury) = Sty + S
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vectors

Lot be Fwo Vectols
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Let U.S.T be tensors with components U, S;.T; l

. - in an orthonormal basis
Let u,v  be vectors with components v; u; j

Addition: U=S+T U,=S;+T,

Tensor-vector products:  v=Su  v,=S5u; v=uS v=us;

Product of two tensors: U=TS U,=TL.S, NB: (TS=#ST)

Transpose: 8¢  u-ST=S-u ST =s,

Ji

Note: (sT)' =T7s”  (show with index notation)

Trace U'&CE(S) = Sll + SZE + S33 trace (S) = S}H{
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