1. Let f and g be real valued, suppose V f(x), Vg(x) exist at a point 2 € R™. Show that the product
h(z) = f(x)g(x) has a gradient vector at x defined by

Vh(z) = f(x)Vg(z) + g(x)V f(z)

2. Let f and g be real valued functions on R such that f,g € C?(R?). Define
F(z,y) = flz + g(y)] for each (z,y) € R?
Show that F,Fyy = FyFy,.
3. Let f: R} — R be continuous and differentiable. Let A € R and suppose that for some p € N we
have f(Ax) = AP f(x) for all A € (0,00) and all z € R’}. Show that:
z-Vf(z)=pf(z)

Hint: Define an auxillary function g(A) and compute ¢'(1)



