
HW 2

1. Let F : Rn → R be a homogeneous function of order k, i.e., F (λx) = λkF (x) for
all λ ∈ (0,∞). Then prove Euler’s identity: x1Fx1 + x2Fx2 + . . .+ xnFxn = kF .

2. Let F : Matn×n →Matn×n be defined as F (A) = A3. Prove that F is differentiable
and compute its derivative.

3. Let a be an interior point of U ⊂ Rm and let f : U → R be a function. If the partials
Dif exist and are bounded in a neighbourhood of a, show that f is continuous at
a.

4. Let f : R2 → R3 and g : R3 → R2 be given by the equations f(x) = (e2x1+x2 , 3x2 −
cos(x1), x

2
1 + x2 + 2) and g(y) = (3y1 + 2y2 + y23, y

2
1 − y3 + 1). If F (x) = g ◦ f(x),

find DFx=0 and if G(y) = f ◦ g(y), find DGy=0.

5. Let F (x, y) = f(x, y, g(x, y)) where f : R3 → R and g : R2 → R are differentiable.
Find DF in terms of the partials of f and g. If F (x, y) = 0 ∀ x, y, find gx, gy in
terms of the partials of f .
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