MATH 105A and 110A Review:
gradient and Jacobian matrix

Partial derivatives, finding the

1. Find the gradient of f(z,y,2) = 2%y +v.

Solution: Note that f:R* — R. We need f, = 2zy, f, = 2>+ 1, f, = 0. Thus,

Vf=(2zy,z* +1,0).

2. Find the Jacobian matrix of F(z,y,z) = (zyz,z + z,y) at the point (1,2,2).

At the point (1,2, 2), the Jacobian matrix is

VF =

Solution: Since F : R* — R3?, the Jacobian matrix is a 3 x 3 matrix. Let

fl(xayVZ) = TYz,
folz,y,z) =x+ 2,

fg(l',y,Z) =Y.
Then,
Vi = (yz, 22, 2y),
Vfg = (1707 1)7
Vfs=1(0,1,0).
Hence,
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3. Find the Jacobian matrix of F(z,y,z) = (vz, 2y + x).

Then,

Solution: Since F : R® — R2, the Jacobian matrix is a 2 x 3 matrix. Let

fl(xayaz) =Tz,
fa(z,y,2) = 2y + .




Hence,
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