MATH 105A and 110A Review: The determinant and invertibility

1. Find the inverse of the Jacobian matrix of F(x,y) = (2zy,x + y) when possible.

Solution: Sine F' : R? — R2, then the Jacobian matrix of F is a 2 x 2 matrix. We have

2y 23:]

VF:[1 1

VF is invertible if and only if 0 # VF. We have 0 = VF = 2y — 2z if and only if x = y. Hence, the
matrix is invertible if and only if x # y and the inverse is

_ 1 2y 2x
Toy—2¢ |1 1]°

(VF)~

2. Find the inverse of the Jacobian matrix F'(z,y, 2) = (2,yz + 2,3xyz) at the point (1,1,1).

Solution: The Jacobian of F' is
0 0 1
VEF=1]0 z Y
3yz 3zz 3wy
At the point (1,1,1), we have
0 0 1]
VF(1,1,1)= (0 1 1
3 3 3]
We row reduce the augmented matrix:
0 01 1 00 333 001 11100 1/3
01101 O0R+<Rs(0 1101 O0|1/3Ri—-R|0 1101 0
333 001 0 0 1 1 0 0 01 10 O
1110 0 1/3 100 0 -1 1/3 100 0 -1 1/3
01101 O0|RR—-R—R|0 1 1 0 1 0 |Rh—R3—Ry|0 1 0 -1 1 0
0 01 1.0 O 0 1 1 0 0 00 1 1 0 0
Thus,
0 -1 1/3
(VFE(1,1,1) ' =|-1 1 0
1 0 0




