MATH 221: Problem set # 4
Deadline date: 24.01.02

1. Prove that the function

_rt-y
has no limit at (0,0).
2. Find the limit .
) sin zy
lim .

(z,y)—(0,a) T

3. Show that the function
zy

—2 . ifz2 442 >0,
fla,y) =4 Va2 +y?
0, if 22 + 92 = 0.
is continuous at (0, 0).
4. Is the function f: £ — R,
f(z,y) =sin 1—22— 2

where E = B((0,0), 1). uniformly continuous on E?

5. Suppose that A : R™ — R™ is a linear mapping. Prove that for every point
zZeR"
Al(z) = A.

6. For the following functions f,¢ : R*> — R?

1G)=(et) mas ()= (70

calculate the Jacobians and check that

Jfog(ilf,y) = Jf(g(l',y))Jg(l',y)

that is, the Chain Rule in the terms of Jacobians.

7. Is the function

[l y) = zy
differentiable at (0,0)?

8. Let

22 — 2 e

fay) =3Py TV 20

0, if 22 4+ y? = 0.
Show that

o f o*f

0,0).
9. Find the first and second order partial derivatives of the following functions:

o u=2x"+y —d2?y?;
x

o u=xy+=;
T
o U= —:
27
Yy
T
o U =

Vg

e u = zsin(z + y);



cos z2

o U= ;
Y
2
e y = tan —;
u = zY;
u=In(z +y°);
_ )
e u = arctan —.
T
T+y
e y = arctan ;
1—2xy
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[ ] u:a’;y/z;

o U=

o Uy = xyz;
10. For the function
u=1In+/22+y2
0%u N &%u
0x2 = Oy?’

find
Au =

11. Find the first and second order partial derivatives for the following compo-
sitions (f is supposed to be 2-times differentiable):

o u=f(a?+y*+2%);
cu=f(z");
12. Show that the function z = z™ f (%) , where f is an arbitrary differentiable
x

function, satisfies the following (differential) equation

13. Find points of local minima and maxima for the function

f(a,y) = zyln(a® + ).



