
Problem at the end of class on October 3.

Problem. Find zx and zy assuming z = f(x, y) satisfies

xyz = sin(xyz).

Solution. We have

0 =
∂

∂x
(xyz − sin(xyz))

= yz + xyzx − (yz + xyzx) cos(xyz))

= (z + xzx)y(1− cos(xyz))

and

0 =
∂

∂y
(xyz − sin(xyz))

= xz + xyzy − (xz + xyzy) cos(xyz))

= (z + yzx)x(1− cos(xyz)).

So, assuming
x 6= 0, y 6= 0, 1− cos(xyz) 6= 0,

(a point we will address later) we find that

zx = − z

x
and zy = −z

y
.
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