Practice exercises 2.

1. Prove that

a) llx=yll z| lixll=llyll | forallx,yeR?;

b) lx=y P +lx+yl*=2Ix|*+2]ly|I* forallx, y e R?;

o if [|Ix|l=1llyll=1landx Ly (i.e. <x,y> =0),then ||[x-y|| = \/E;
d) x-y) L (x+y)ifandonlyif |[x|= [yl

2. Sketch the following subsets of R?, find the set of interior points, boundary points, limit points
and isolated points and the closure of the sets.
a){(x,y)eR*:x>0,y>0,x+y<1}
x,0)eR?: O<x<1}

b) {(
{(x y)eR2:x== (n 1,2, ..), O<y<l}

{(__ _-)erR2 neN'}hu]3, 4]x (0}

(X, y)eR*:0<x, 0<y <x?}

e){

{(x y)eR*:0<x<1, o<y<«/}}n[-1,0[x{0}
1

{(x y)eR?:0<x<1,y= sm( )}

X

h) {(x, y)eR?:0 <x,y<sin(i)}

X
3. Consider Q cR. Find int(Q), Q, ext(Q).

4. Prove that if A% @, RP, then A cannot be open and closed at the same time.
2 1
5.1sthere aset AcR” suchthat A= {(—, 0) 'n=1,2, }7
n

6.a)Istheset] 1, 2[openinR?

b) Is the set]1, 2[ x{0} open in R??
¢) Isthe set[1, oof closed in R?

d) Is the set [1, oo x{0} closed in R??

Homework: see also the Quiz questions about Basic topological concepts in Calculus 1.



