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Part I Metric and Topological Spaces
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Cuestion L

(i) (a) FH{L 2}P= {a,b) 5o that f{F=1{1,2})) = {2}.
() £-1{{2.3}) = {a,b,c} 5o that F{F~'({2,31)) = {2,3}.
(i} (a) Iy e F{F1{D)), theny = fiz) wherez € (D). Butsincexz & [~1{D)
it follows that y = flz) € D. Hence
frionco -~

(b} Iy & D then since f s onto thepe exists o & A such that f(z) =y, Since
f=) € I it follows that = & f~*({D).Thus y = f(z) where = £ -1
and 5o y € f{f~'(D)). Thus I f{f (L)) a0 that from (a) we have

D = f(f~*(D)).

Ouestion 2

(1) We must cheek that (M1}, (M2) and {M3) are satisfied.
M1 If x = y, then diz,y) =0
Ifz#y theneither s £ 1 or y 2 1 80 d{x, y) > 0.
M2 is obviously satisfied.

M3 We need only verify that the triangle inequality holds for =, y, = all
differant.

di, ) +dly, ) = |z = 1|+ 2y — 1|+ |z - 1]
2le—1+1z- 1| =di=, 2],
sinee |y — 1] 2 0.
Since 4 salisfies (M1}, (M2} and (M3}, il is 2 metric on R
(i} (a) My#0 then 40, y) = 1+ |y~ 1|, There is oo yaueh that 1+ |y — 1| < 1
and so By (0) = {0}
{b] Since d(1,y) = ly — 1|, we see that B(1) = (0,2)
(i) Suppose f is (d, d}-continuous at 1. Then Lhere exists § = 0 such that
flz) € By{0) if = € Bg(1). Thus there exists § > 0 such that f{z) = 0if

s £{1—41+4§). Since f(l — 38) = 32§ # 0, we have a contradiction. Hence
S s not {d, d)-continucus at 1.
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