HW1 — Due Friday, September 16, start of class

(1) In a metric space (X,d) show that a set U is open if and only if its complement
Ue = X \ U is closed. ' |
(2) Define three dilations of the real line.

fi(z) = /5, folz) = 2/5 +2/5, fs(z) = ©/5 + 4/5.
Let Ko =[0,1] and for n = 1,2,3,... let
K1 = f1(En) U fo( Kn) U f3(Kq)

and -

K =) K.

(a) Draw a picture of K; and Kj. "

(b) Show that K contains no intervals.

(c) If .azaea3 . .. with a; € {0,1, 2,3,4}Vis the base 5 expansion of a point z € [0, 1],
show that K is the collection of all points z € [0, 1] so that z has a base 5
representation x = .G10203 . .. with each a; # 1, 3. |

(d) Show that K is uncountable.

(3) In a metric space (X, d) if z, — a and z, — b, show that a = b
(4) For the fractal construction below with Qo the unit square, give formulas for the four

dilations f; so that

Q;n-l—l = fl(Qn) U f2(Qn) U fS(Qn) U f4(Qn)
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