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Show that the map

a).

o).

c).

a).

f : R— R
X > YT is a homeomorphism
Show f{ 1s continuous at X, = 0.
For an arbitrary € > O choose ¢ = €3. Then for each x € 1R
we have |x-x_| < 6 > [x| < ed » |3/x| = | £(x)-£(x )| < e.

Hence £ 1s continuous at X

1l
o

Show that £ 1is continuous at.all Xo + 0.

(Hint: Use the identity (a°+ab+b<)(a=b) = a’-b>).
Assume Xy * O and e > 0. For any x € R which has the same
sign as x_, apply the above identity to a = 3% and b = é/x&

and obtain
(X—xo) = Ci(§2 +—§/§ -—1{25 +eé{§;2)eé{§'»ué{§;) and, since
B3RP +2E - Ay e YRR | =R+ AR v 2 2 P s o,

200 - £ | = 1E - AE e [xexy | - ——
X = ' on
If we choose § = Min(lﬁgl,-éfgog ©e), then [x-x_| <&

implies that x has the same sign as Xy and that

|£(x) - £(x_ )| < e. Hence f 1is continuous at x_.
Find a continuous inverse of f.

The map g : R >*1R with g(y) = y3 is clearly an inverse of f.
Moreover 1t 1is continuous since it’can be obtalned by threefold
multiplication of the identity map with itself.

and b). show that f is a continuous map, by c). f has a

continuous inverse, hence f 1s a homeomorphism.



