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Let s € R\E.

If s<0,and |s—1t| < —s ,thent < s—s=0.Thussetting r = —s, {t eR||s —t| <r} C
R\E.

Ifs>1 and |s—t <s—1,thent>s—(s—1)=1. Thussettingr =s—1, {t € R||s—t| <
r} C R\E.

(‘)themic;e 0 < s < 1 and s # f01 all n € N. Then there exists N € N such that
\“ <5< 5 Letr—mm{s i st If|s— 1‘|<7thenf>s—r > s—(s— ‘Vil): \lH
and t < s —|—7 <s+ x5 —8= % Thus t 7& - for all n € N and ¢t ¢ E. Thus setting

{teR|ls—t|<r}C R\E
This proves that R\ E' is open and F is closed.



Alternatively: R\E = (—o00,0)U(1,00)U,,cn (ﬁ %) . Since each interval is open
problem & proves that R\ E is open.

Alternatively: (this is just a sketch, fill in the details) Let (s,) be a convergent sequence
in E. If the set {s,} is finite, (s,) must eventually become a constant sequence in order to
coverge, and thus converges to an element of E. If {s,} is infinite, the elements of (s,,) must
be getting smaller and smaller, and thus (s,,) must converge to 0 € E.

For any r > 0, the set {s € R||s — 0| < r} contains negative numbers, and therefore is not
contained in E. This proves that E is not open.

Let 2 € R\Q. For any r > 0, (z — r,x + r) contains a rational number, by denseness of Q.
So {y € R||z —y| <r} = (z—r,z+r) is not contained in R\Q. So R\Q is not closed. A
nearly identical argument, using denseness of the irrationals, implies @ is not open.
Alternatively, in HW 3 we found a sequence in @@ converging to an irraitonal number. Thus

@ is not closed. 5? — 0 is a sequence of irrational numbers converging to a rational number,
so R\Q is not closed, and Q is not open.
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