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7.1. Change of variable. Define U C R? to be the open set
_R2 Y
U=R"N {(a:,y), y>1,2> max{y, - 1}}

1. Compute the Laplace operator A = 92 + 85 in the new coordinate system of U

{“ — (1)

v=z+Yy

2. Let f:U = R, (z,y) — e™log(xy —x —y). Prove f is twice differentiable and compute
AfinU.

7.2. Second order derivatives. Compute the first and the second order derivatives of the
following functions.

1. f:R? 5 R, 2~ cos(z)e Y.

2. Sein>2and f:R" - R, (z1, -+ ,x,) — [[1nq 2.

7.3. Critical points. Compute the critical points of the following functions.
L f:R?2 =R, (z,y) — 23+ 13>+ 3zy.
2. f:R2 =R, (z,y) — 22+ y?> — 22y.
3. [ R2 5 R, (z,y) — y(z — 1)e @+,
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