4.6.6 Give an example of a noncompact set E — R? and a continuous function f on E
so that none of the three properties (a), (b), or(c) in theorem 4.6.1 is true.
Answer to exercise 4.6.6:
Let E=(01]x(0,1] and f :(0,1]x(0,1]] > R with (X,y) Hxiy
f is clearly continuous on E.

(a) Isfbounded? No. VM >0 3(X,y) € E satsifying ! >M . Pick
X+Yy

X+Yy< ﬁ which is always possible, and this is clear.

(b) Does 3ce E> f(c)=sup f(p)? No. Since fis not bounded from above,
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(c) Is funiformly continuous? No. Pick £ =1. Let p, :L%ij and
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But |f(p,)— f(P,)|=|5— =[2n-2n-2/=-2|=2>1==¢.

20 2n+2
Thus, 3¢ >05 V5 >0,3 p, p e E satsifying |p—p| <& but |f(p)- f(P)>e.
i.e fis not uniformly continuous.




