Exercise: Find an expression for the gradient OIf (X, )y f% + Ig—; in polar coordinates, i .e., find

the functionsg and h so that Of (r,6F rg(r, O} éh(r,H).
Solution: From the chain rule,
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So we need expressions for ar / dx, dr / dy, 96/dx, d6/dy. Butsincer? = x> +y
we have by implicit differentiation that

2

2rﬂ:2x O ar—z—@—cose
0X oxX r r
2rﬂ:2y O ﬂ=X=ﬂ:sin6?
oy oy r r
To get the partial derivatives of Owith respect tox andy we use 6 = tan"(y/ X)
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