I. DETERMINE AND DRAW DOMAINS AND CONTOURS OF THE FOLLOWING FUNCTIONS
L flr,y)=z+y 2. f(z,y)=2% 3. flx,y)=2"+y> 4. f(z,y)=2" -y
_ — 1 — 22 _ 2 — 1
5. f(z,y)=my 6. f(z,y)=+/1-x ) 7. f(z,y) Vg1
8. f(z,y

Say) = V@2 DA -2 —y?) 9. f(z,y) = V1 (22 +y)?
10. f(z,y) = v/sin(z? + y?) 11. f(z,y) =sgn(sinz -siny) 12. f(z,y) = |z|+y
DECIDE WHETHER THE FOLLOWING SETS ARE OPEN OR CLOSED
AND DETERMINE THEIR INTERIOR, CLOSURE AND BOUNDARY
13. (a) Q ()N  (¢) {i|neN}(d) (—00,0)U{zeQ|z>0}
14. {[z,y] €ER? |2 >0,y <0} 15. {[z,y] € R? |22 +y? <1} 16. {[x,y] € R? | 2?2 + 42 > 1}
17. {[z,y] e R? | 2% +e¥ > 17} 18. {[z,y] e R? | |z +y| >z +y}
19. {[z,y] e R? | |z —y| =2 —y} 20. {[z,y] € R? | 2% + 3% + 22y = 5}
21. {[z,y,2] €eR3 |2 >0,y > 0,2 +y = 2,2 <0}

ANSWERS AND HINTS.

1. Dy = {[z,y] € R* | y > 0} 2. Dy = {[z,y] € R? | = £ 0}

—

3. Dy =R? 4. Dy = R?

5. Dy ={[z,y] | (x>0&y>0)V(z <0&y <0)}, contours are hyperbolas of the form y = ¢ for
¢ > 0, together with the pair of axes. 6. Dy = {[x,y] | 2% + y* < 1}, contours are circles. 7.
Dy ={[z,y] | #* +y* > 1}, contours are circles. 8. Dy = {[z,y] | 1 < 2%+ y* < 4}, contours are

pairs of circles, one of them is just a circle. 9. Dy = {[z,y] | —2% — 1 <y < —z? 4 1}, contours
are pairs of parabolas, one of them is just a parabola.  10. Dy = {[z,y] | 2kr < 22 +¢y* <
(2k + 1)7 for some k = 0,1,2,...}, contours are sequences of circles. ~ 11. Dy = R?, there are

just three contours - one of them is formed by the interiors of black circles, the second one by
interiors of white circles and the third one by boundary lines.  12. D; = R?, contours are graphs
of functions y = k — |z|.



Ad 9. Ad 11.

13. (a) intQ = 0, bdQ = Q = R, Q is neither open nor closed. (b) N is closed, intN = (),
bdN = N = N (c) The set is neither open nor closed, the interior is empty, both boundary and
closure are {2 | n € N} U{0}. (d) The set is neither open nor closed, the interior is (—o0,0),
the closure is R, the boundary is [0, c0). 14. The set is neither open nor closed, the interior
is {[x,y] € R? | x > 0,y < 0}, the closure is {[z,y] € R? | * < 0,y < 0}, the boundary is
{[r,y]eR? |2 <0&y<0& (x=0Vy=0)}. 15. Open; closure {[z,y] € R? | 2% +y* < 1},
boundary {[z,y] € R? | 22 + y?> = 1}.  16. Closed; interior {[z,y] € R? | 22 + y? > 1},
boundary {[z,y] € R? | 22 +y? =1}.  17. Open; boundary {[z,y] € R? | 22 + ¥ = 17}, closure
{[r,y] e R? | 22 +¢¥ <17} 18. Open; closure {[z,y] | x +y < 0}, boundary {[x,y] | z +y = 0}.
19. Closed; interior {[x,y] | x +y > 0}, boundary {[z,y] | x +y = 0}.  20. Closed with empty
interior. ~ 21. Neither open nor closed. Empty interior. Boundary and closure {[z,y, 2] € R? |
x>0,y >0,z+y=22<0}.



