Gradient in Higher Dimension




If f= f(x,y) then:
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If f=f(z,y,2)
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Find the contours
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(1, —1, 0). Calculate D3 f(2,0,0)



f = p—(x—1)*—y*—27/4
Let v = %(1, —1, 0). Calculate Dgf(2,0,0)
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Let v=—=(1, —1, 0).
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Any surface given by an equation of the form:
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can always be written as an equation of the form:
G(x,y, z) = constant

Example:

e=1-(z+1)*—(y+1)°
implies that

(x+1)2+y+1)°+2=1



Any surface described by the equation:
G(z,y,z)=C

will be a level set of the function

w=G(z,y,2)



Any surface described by the equation:
G(z,y,z)=C

will be a level set of the function

w=G(z,y,2)

VG will be perpendicu\%gf to this surface.
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Example

Find the equation of the plane that is tangent to the
paraboloid z = 1 — (z + 1)? — (y + 1)? at the point
(—1, 0, 0).
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Example

Find the equation of the plane that is tangent to the
paraboloid z = 1 — (z + 1)? — (y + 1)? at the point
(—1, 0, 0).



z=1-(r4+1)° = (y+1)°
(+1)2+y+1)°+2=1

Let G(z,y,2) = (x+1)?+(y+1)*+2z. The paraboloid
is a level set of G(z,y, z)

VG(x,y,z) = 2(x+1), 2(y+1), 1)

VG(-1, 0, 0) = (0, 2, 1)
This will be perpendicular to the paraboloid.



Example

Find the equation of the plane that is tangent to the
paraboloid z = 1 — (z + 1)? — (y + 1)? at the point
(—1, 0, 0).




