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Functions of Several Variables

Derivatives and differentiability

Exercise 1. Compute the partial derivatives of the following functions on their domaines of definition:
1.
fl,y) = (z° + y*) exp (—zy), (1)
2.
_ vy
flz,y) = W (2)

Exercise 2. Consider the function f defined by

CE:} 13
fla,y) = Izi;‘zv (w,y) # (0,0) (3)
’ 0, (z,y) = (0,0).
1. Is f continuous on (0,0)?
2. Compute the partial derivatives of f. Is f of class C'?
Exercise 3. Consider the function f defined by
——, (z,y) # (0,0)
fla,y) = vVoitv? (4)

0, (z,y) = (0,0).
1. Is f continuous?

2. Does the directional derivative D, f(0,0) exist for all v = (a,b) € R\ {(0,0)}. We deduce then that f is
not differentiable in (0, 0).

3. Compute the partial derivatives of f in (0,0).
4. Use the previous question combined with the definition of differentiability to prove that f is not differentiable

in (0, 0).

Exercise 4. Consider the function f defined by

o e @) £ 00 5
few { 0, (z,y) =(0,0). (5)

1. Show that f is continuous everywhere?

2. Show that the directional derivative D, f(0, 0) exist for all v = (a,b) € R*\{(0,0)} but f is not differentiable
in (0,0).



Exercise 5. Compute the second partial derivatives of the following functions and decide if the Schwartz

Theorem can be applied on the their domains of definition:

1.
fGy) =y, (6)
2.
f@,y) = SR — (7)
-‘ Vit + 22
3.
fla) = = exp (~5 0+ ©
s Y Vo p B Yy .
Exercise 6. Compute the directional derivative of f(x,%y) = xy? with respect to the vector v = (1, —2) on
the point M = (2,1).
Exercise 7. Let us consider
f(x,y) =y In(x). ©)
a'f 'f 'f

Compute the partial derivatives

Oxdy3’ 0x20y?’ Oydxdy?’

Exercise 8. Let us consider
dzy(x®—y?) 0.0
fay = w0 EO0) (10)
0, (z,y) = (0,0).
. . Of of
1. Compute the partial derivatives ﬁ(xo,yo), a—y(xo,yo) for (zo,y0) # (0,0).
. 2 2
2. Compute the partial derivatives %(O, 0), ‘;—5(0, 0), Bamgy (0,0), 8(16]; (0,0).
Exercise 9. Compute the differential and the pertial derivatives of f when they exist in each case of the
following:
1.
x7y7 ) 07 0
0, (z,y) = (0,0).
2.
(@ +y*)", (z,y) # (0,0)
fla,y) = { (12)
L, (z,y) = (0,0).



