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Let f : R2 \ {(1, 0)} → R be the function defined by :f(x, y) =
(x − 1)2y

(x − 1)2 + y2 .

2 1 Show that the function f can be extended by continuity at (1, 0).

1 2 Define f̃ , its extended function at (1, 0).
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Let f : R2 → R be the function defined by : f(x, y) =


x3y

x2 + y2 if (x, y) ̸= (0, 0)

0 if (x, y) = (0, 0)

1 + 1 1 Compute the partial derivatives
∂f

∂x
and

∂f

∂y
on R2 \ {(0, 0)}.

1 + 1 2 Show that f has partial derivatives at (0, 0) and calculate them.

1.5 3 Is f differentiable at (0, 0)?

1.5 4 Is f of class C1 on R2?

Scale Exercise 3: 6pts

Let f : R2 → R be the function defined by : f(x, y) = x3 + y3 − 3xy.

1.5 1 Determine the critical points of the function f .

2.5 2 Determine the nature of these critical points (local maximum, local minimum, or

saddle point) using the Hessian matrix.

2 3 Does the function f has a global maximum or minimum on R2?
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Let f : D ⊂ R2 → R be the function defined by : f(x, y) = xy,

where D is the following domain : D = {(x, y) ∈ R2 : x ≥ 0, 0 ≤ y ≤ x(4 − x)}.

0.5 1 Draw the domain D in an orthonormal coordinate system (o, i⃗, j⃗).

1.5 2 Determine µ(D), the area of D.

2 3 Compute the double integral I =
∫∫
D

(xy)dxdy.

End Dr. Bouafia Dahmane Good luck


