Gradient, divergence, curl, directional derivative, and tangent plane
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Del operator (nabla operator)
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V= 6x + EJ + 6_k (three-dimensional cartesian coordinate system)
z

Gradient of a scalar function f Where: _

- of~+ 0f-~ of = fff (x, v, z) is a scalar function of x, y, z.
grad /' =Vf = D x 1+ 3y + P Vf = gradient of £, a vector function.
Divergence of a vector field v Where:

. ov ov Bv v is a vector function (Vector field) of x, »z
divv=V.-v= = Lo+ z — k
dx oy P V= v(xyz)l +v(x,yz)J + v.(x,y,2)

V -y = divergence of v, a scalar function.

Curl of a vector field v
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Where: vy is a vector function (vector field) of x, y, z.
v=v (xy2)1 + v, (xy2)] + v.(xy2)k

ﬁ x v = curl of v, a vector function.

Directional derivative of a scalar function fin Where: .
the direction of the vector v J=/(x, y, 2) is a scalar function of x, y, z.

- Y V£ = gradient of f, a vector function.
D, f=Vf- L v/ e s
Y |V | y is a vector.
Tangent plane to a surface f Where:

Lo (P& =x) + £,(P) (Y =)+ [.(py )z =2,) =0 =/ (%, 2) is a scalar function of x, y, 2
Ppo(xXo, Vo, Zo) @ point on the surface f.

Vf (py) (¥ — OPO) =0 f(po)= Partial derivative of f'with respect to x
evaluated at the pomt Po(Xo, Yo, 20), €tc.

F=xi +yJ + zk
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