
MATH 353 Handout #1

A

1. Find the boundary ∂S .Is the set S closed,open,bounded?

(a) S =
{

(x, y); |x||y| ≤ 1
}

.

(b) S = {(x, y); y − 2x = 1, 1 ≤ y ≤ 3}
(c) S = {allirrationalnumbersbetween0and1} ⊂ R

2. Classify all critical points of the function f(x, y) = xye −2x2− y4

4 .

B

3. Find the boundary ∂S .Is the set S closed,open,bounded?

(a) S = {(x, y); ln(xy) ≤ 0} .

(b) S = {(x, y); 0 < x2 + y2 < 4}
(c) S =

{
n

3n+1

}∞
n=1

⊂ R.

4. Classify all critical points of the function f(x, y) = 2xy2 − x2y + 4xy.

C

5. Find the boundary ∂S .Is the set S closed,open,bounded?

(a) S =
{

(x, y); x2

y
≥ 1

}
.Sketch the set in the xy-plane.

(b) S = {(x, y, z); x2 + y2 + 2z2 = 4} .

(a) Find all local extrema of the function f(x, y) = xy (4− x− 4y) ;

(b) Find the absolute max/min values of f on the triangle M ABC

with vertices A (0, 0) , B (0, 1) and C (1, 0) .

D

6. Sketch the set S . Find the boundary ∂S .Is the set S closed,open,bounded?
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(a) S =
{
(x, y); y ≤ 1

x

}
(b) S =

{
(x, y); 9 < 1

x2+y2

}
S = { n

√
n}∞n=1 ⊂ R

7. Find all local extrema i.e.

Classify all critical points of the function f(x, y) = 3y3 − x2y + x2.
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